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An increase in prevalence of multidrug-resistant 
Acinetobacter spp. in hospitalized animals was observed at 
the Justus-Liebig-University (Germany). Genotypic analysis 
of 56 isolates during 2000–2008 showed 3 clusters that 
corresponded to European clones I–III. Results indicate 
spread of genotypically related strains within and among 
veterinary clinics in Germany.

Within the genus Acinetobacter, A. baumannii is 
clinically the most relevant species, frequently 

involved in hospital outbreaks and affecting critically ill 
humans (1,2). The strains involved are usually multidrug 
resistant, which limits therapeutic options (3). Many 
outbreaks in Europe and beyond have been associated with 
the European clones I–III (4–6).

Nosocomial infection in veterinary medicine is an 
emerging concern. The role of acinetobacters in diseases 
of hospitalized animals is largely unknown. Recent 
reports have documented occurrence of or infection with 
Acinetobacter spp., including A. baumannii, in hospitalized 
animals (7,8). The internal laboratory records of the 
microbiology department of the Giessen Veterinary Faculty 
(Institute for Hygiene and Infectious Diseases of Animals, 
Giessen, Germany) noted an increase in antimicrobial drug–
resistant Acinetobacter isolates. To assess the species and 
type diversity of these organisms, we investigated a set of 
isolates from Giessen and other veterinary clinics obtained 
during a 9-year period by a combination of genotypic 
methods and compared the isolates for their susceptibility 
to antimicrobial drugs.

The Study
The Institute for Hygiene and Infectious Diseases of 

Animals in Giessen receives samples for investigation 
from other veterinary departments of the university (mainly 
referral clinics) and from external veterinary clinics 
throughout Germany. During 2000–2008, Acinetobacter 
spp. were obtained from 137 hospitalized animals. From 
these animals, 56 isolates were selected for further 
characterization. The selection was made to refl ect the 
diversity in epidemiologic origin of the collection regarding 
date of isolation, animal species, specimen, and veterinary 
clinic (82% from Giessen) (online Appendix Table, www.
cdc.gov/EID/17/9/101931-appT.htm). Only isolates with 
possible clinical signifi cance were included as inferred 
from the fact that they were the only or the dominating 
agent within the sample. Furthermore, according to data 
from the diagnostic laboratory, the selected isolates were 
highly resistant.

Confi rmatory susceptibility testing of isolates was 
conducted by using the Clinical Laboratory Standards 
Institute broth dilution method (9) (Table). For precise 
species identifi cation, amplifi ed ribosomal DNA 
restriction analysis was performed. By this method, 
the 16S rDNA sequence was amplifi ed by using PCR, 
followed by restriction of the amplifi ed fragment by 5 
restriction enzymes: CfoI, AluI, MboI, RsaI, and MspI. The 
combination of electrophoretic patterns of the respective 
enzymes was compared with a library of profi les (10).

Fifty-two isolates were identifi ed as belonging to A. 
baumannii and 3 to A. pittii (Acinetobacter gen. sp. 3) (11); 
1 with a yet undescribed profi le remained unclassifi ed. 
Amplifi ed fragment length polymorphism (AFLP) DNA 
fi ngerprint analysis was performed as described for 
confi rmative species identifi cation, for strain typing, and 
for clone identifi cation (4,12,13). Briefl y, EcoRI and MseI 
were used to generate restriction fragments that were 
selectively amplifi ed by using a Cy-5–labeled Eco-A and 
an Mse-C primer. Amplifi cation products were separated 
by electrophoresis and subjected to cluster analysis with 
the BioNumerics software package 5.1 (Applied Maths, 
St-Martens-Latem, Belgium). For species identifi cation, 
isolates were compared with reference strains of all 
described Acinetobacter species included in the Leiden 
University Medical Center AFLP database (Leiden, the 
Netherlands). Isolates with profi les >50% similar were 
considered to belong to the same species (1).

To assess the type diversity of the organisms, isolates 
were typed by pulsed-fi eld gel electrophoresis (PFGE) (14) 
and by AFLP analysis. For PFGE, DNA was digested with 
the restriction endonuclease ApaI. Digitized profi les were 
analyzed with the BioNumerics software. For AFLP typing, 
a subset of 27 isolates was analyzed (online Appendix 
Table). The profi les obtained were compared with each 
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other and with those of the Leiden database, including 
those of the European clones I–III. A similarity cutoff level 
>80% was used to delineate members of the same clone 
and >90% to delineate organisms related at the strain level 
(4,12,13).

For PFGE, at a similarity level of 86%, 3 major clusters 
(A, B, and C) and 6 unique isolates were distinguished 
(Figure 1). Within major cluster C, 2 main subclusters (C1 
and C6) and 4 single profi les (C2–C5) were observed at 
97% similarity (online Appendix Table; Figure 1). Despite 
some band differences, the patterns in major cluster C 
were strikingly similar. The maximum number of band 
differences in subcluster C1 was 3, which indicates that the 
organisms were genetically closely related. In subcluster 
C6, only minor differences in size of the fragments were 
observed (Figure 1).

For AFLP, we investigated a subset of 27 isolates, 
including at least 1 isolate of each of the 16 different 
PFGE profi les and the 3 isolates nontypeable by PFGE. 
Seventeen AFLP types were distinguished at the 90% 
similarity cutoff level for strain delineation. Identifi cation 
by AFLP showed full agreement with amplifi ed ribosomal 
DNA restriction analysis species identifi cation (online 
Appendix Table). Comparison of isolates to those of the 
Leiden AFLP database grouped isolates with AFLP profi le 

8 (corresponding PFGE profi les A1, A2) with isolates of 
European clone I, those with profi les 10–16 (corresponding 
PFGE profi le C1–C6) with clone II, and with profi le 7 
(corresponding PFGE profi les B1, B2) with clone III 
(online Appendix Table). Examples are shown in Figure 2.

Conclusions
The occurrence of PFGE type C in different animals 

admitted to 3 different clinical wards of the Justus-Liebig-
University Giessen over 9 years might indicate endemic 
occurrence of these organisms on these wards. Survival in 
the hospital environment (15), patient-to-patient transfer, 
and transfer from 1 animal clinic to another may have 
contributed to their persistence and spread. Because 
veterinarians, stockmen, and students rotate between the 
various clinics and departments, transmission by hands 
or equipment should be considered. Frequent transport of 
colonized animals to and from shared examination rooms, 
e.g., for computer-assisted tomography, might also have 
contributed to the chain of spread. Because type C isolates 
also were found in samples from animal clinics throughout 
Germany (online Appendix Table), limited genetic 
variation in animal strains of A. baumannii also is possible.

AFLP data were, further to comparative typing of the 
animal isolates, also used to assess the relatedness of the 
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Table. Resistance profiles of 56 animal Acinetobacter spp. isolates for 19 antimicrobial agents, obtained by CLSI broth microdilution 
test * 

Profile; 
no.
isolates

Tested antimicrobial agents 
Oxa Pen Ctn Ery Cli Chl Cst Cvf Amp Amc Tet Enr Orb Dif Kan Sxt Gen Ipm Amk

1; 1 R R R R R R R R R R R R I R R R R R S
2; 1 R R R R R R R R R R I R R R R R R S R
3; 28 R R R R R R R R R R R R R R R R R S S
4; 2 R R R R R R R I R R R R R R R R R S S
5; 2 R R R R R R R R R I R R R R R R R S S
6; 1 R R R R R R R R R R I R R R R R R S S
7; 1 R R R R R R R R R R R R R R S R R S S
8; 1 R R R R R R R R R R I R R R R R S S S
9; 3 R R R R R R R R R R R R R R R S S S S
10; 1 R R R R R R R R R R R R R R I S S S S
11; 1 R R R R R R R R R R I R R R R S S S S
12; 1 R R R R R R S R R R R R R R R S S S S
13; 1 R R R R R R R R R I R S S S R R R S S
14; 3 R R R R R R R R I I R R R R S S S S S
15; 1 R R R R R R R R I I R R R R S S S S S
16; 2 R R R R R R R R I I S S S S S S S S S
17; 1 R R R R R R R R I S S S S S S S S S S
18; 1 R R R R R R R I I S S S S S S S S S S
19; 1 R R R R R R R R S S S S S S S S S S S
20; 1 R R R R R R R I S S S S S S S S S S S
21; 1 R R R R R R S R S S S S S S S S S S S
22; 1 R R R R R R S I S S S S S S S S S S S
*CLSI guidelines M31-A2 (9). CLSI, Clinical Laboratory Standards Institute; Oxa, oxacillin; Pen, penicillin; Ctn, cephalotin; Ery, erythromycin; Cli, 
clindamycin; Chl, chloramphenicol; Cst, colistin; Cvf, cefovecin; Amp, ampicillin; Amc, amoxicillin/clavulanic acid; Tet, tetracycline; Enr, enrofloxacin; Orb, 
orbifloxacin; Dif, difloxacin; Kan, kanamycin; Sxt, trimethoprim/sulfamethoxazole; Gen, gentamicin; Ipm, imipenem; Amk, amikacin; R, resistant; I, 
intermediate; S, susceptible.  
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isolates in our study to those of the widespread European 
clones I–III that represent genetically related but not 
identical strains that are frequently multidrug resistant and 
associated with epidemic spread in human clinics (1,4–6). 
Although not all strains were characterized by AFLP, we 
conclude by inductive generalization of results that the 
fi ndings apply to all isolates of the PFGE types from which 
the organisms were selected. Thus, a large proportion of the 
animal A. baumannii isolates were genetically congruent 
with the European clone I, II, or III. Occurrence of such 
isolates in ill, hospitalized animals of various species might 
indicate that, as in human medicine, A. baumannii is an 
emerging opportunistic pathogen in veterinary medicine. 
The occurrence of clones I–III in animals and humans also 
raises concern about whether the organisms can spread 
from animals to humans or whether the animals have 
acquired the organisms from humans.

The occurrence of genotypically related, antimicrobial 
drug–resistant A. baumannii strains in hospitalized animals 
suggests that these organisms are most likely nosocomial 
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Figure 1. Computer-assisted cluster analysis of pulsed-fi eld gel 
electrophoresis fi ngerprints of 53 Acinetobacter baumannii and 
2 Acinetobacter spp. pittii isolates. COL 20820 was used as the 
reference standard for normalization of the digitized gels (14).

Figure 2. Amplifi ed fragment length polymorphism analysis of 9 
animal Acinetobacter baumannii isolates belonging the major 
pulsed-fi eld gel electrophoresis types and 9 reference strains of the 
European clones I–III from the Leiden University Medical Center 
collection. *Reference strains of European clone I; †reference strains 
of European clone III; ‡reference strains of European clone II.



pathogens for animals. If so, veterinary clinics face a great 
challenge regarding prevention, control, and treatment of 
infections with these organisms, similar to situations in 
human hospitals. Finally, the possibility of spread from 
humans to animals or vice versa requires special attention.
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LETTERS

Escherichia coli 
O104:H4 from 2011 
European Outbreak 

and Strain from 
South Korea 

To the Editor: Beginning in early 
May 2011, an outbreak caused by 
Shiga toxin–producing Escherichia 
coli O104:H4 was reported in 
Germany and other countries in 
Europe. In this outbreak, the number 
of hemolytic uremic syndrome (HUS) 
cases has been unusually high (1). As 
of June 9, 2011, a total of 722 cases 
of HUS, 19 deaths, and 2,745 cases 
of enterohemorrhagic E. coli (EHEC) 
infection were reported (2).

A case of HUS caused by E. coli 
O104:H4 was fi rst reported in South 
Korea in 2004 (3). Because infections 
caused by E. coli O104:H4 have been 
reported rarely, interest has arisen 
in the E. coli O104:H4 strain from 
South Korea. We characterized the E. 
coli O104:H4 strain isolated in South 
Korea (EC0417119) in 2004 and 
compared it with the E. coli O104:H4 
strain associated with the current 
EHEC outbreak in Europe.

The serotype EC0417119, 
isolated from a patient with HUS 
in 2004, was reconfi rmed as E. coli 
O104:H4. The strain was positive 
for stx1 and stx2 by PCR (4) but 
negative for aggR by PCR (5). In 
the antimicrobial drug susceptibility 

test using VITEK 2 AST-N169 test 
kit (bioMérieux, Marcy L’Etoile, 
France), the strain was resistant to 
ampicillin, ampicillin/sulbactam, and 
trimethoprim/sulfamethoxazole but 
susceptible to ceftriaxone, cefotaxime, 
nalidixic acid, and tetracycline.

We also performed pulsed-
fi eld gel electrophoresis (PFGE) 
for EC0417119, according to the 
PulseNet standard protocol (6), and 
compared its PFGE profi le with that 
of the current outbreak strain E. coli 
O104:H4, which was obtained from 
the PulseNet Asia Pacifi c network. 
PFGE profi les resolved by either 
XbaI or BlnI did not match each other. 
The percentage similarity of XbaI- 
and BlnI-digested PFGE profi les of 
the 2 isolates was 75% and 66.7%, 
respectively, as shown in the Figure.

Infections with the EHEC O104 
strain were reported several times 
worldwide. In Europe, such occurrence 
was rare, and before the current 
outbreak, the EHEC O104:H4 strain 
was documented only once in South 
Korea. For this reason, it was logical 
to examine the possible relatedness of 
the EC0417119 strain and the strain 
causing the current outbreak. However, 
the EC0417119 strain has many 
different characteristics compared 
with the current outbreak strain: 
not possessing enteroaggregative 
E. coli determinant, not producing 
extended-spectrum β-lactamases, and 
not showing indistinguishable PFGE 

patterns. In conclusion, there is no 
evidence that the E. coli O104:H4 
strain isolated in South Korea in 2004 
is related to the strain that has a caused 
the massive and unprecedented EHEC 
outbreak in Europe.
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Figure. Clustering of A) XbaI- and B) BlnI-digested DNA fragments by pulsed-fi eld gel 
electrophoresis (PFGE) for Escherichia coli O104:H4 2011 outbreak strain in Europe and 
isolate obtained in South Korea in 2004.
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Respiratory Illness 
in Households of 
School-Dismissed 
Students during 

Pandemic (H1N1) 
2009

To the Editor: In response to 
the emergence of pandemic (H1N1) 
2009 virus (1), the Centers for Disease 
Control and Prevention (CDC) issued 
interim guidance for preventing spread 
of the pandemic virus in schools. 
Initial guidance recommended that 
dismissal of students be considered 
for schools with confi rmed cases of 
pandemic (H1N1) 2009 infection. The 
guidance was subsequently revised to 
recommend monitoring for respiratory 
illness and exclusion of ill students 
until they were noninfectious, rather 
than dismissal.

In Chicago, Illinois, USA, the 
fi rst cases of pandemic (H1N1) 2009 
infection were identifi ed on April 
28, 2009, of which 1 occurred in an 
elementary school student (2). In 
accordance with CDC guidance at the 
time, the school (school A) was closed 
for 1 week, April 29–May 5, 2009. 
CDC and the Chicago Department 
of Public Health investigated 
respiratory illnesses among students 
and their households during the period 
surrounding the school closure.

A telephone survey of students’ 
households was conducted during 

May 15–20, 2009 (3). One adult 
member of each household was asked 
whether any household members had 
been “sick with cold or fl u symptoms 
or fever” since April 12. Age, date 
of illness onset, and symptoms and 
signs (fever, cough, sore throat, 
rhinorrhea or nasal congestion [runny 
or stuffy nose]) were recorded. Acute 
respiratory illness was defi ned as 
>1 symptom or sign from the list 
provided. Infl uenza-like illness was 
defi ned as fever plus cough or sore 
throat. Reports were excluded if 
onset date was before April 12 or 
unknown. Descriptive analysis was 
performed, and household attack rates 
were calculated. Dates of onset were 
used to evaluate timing of illness in 
relation to school closure and possible 
transmission within households. 
The investigation was approved as 
nonresearch by CDC.

Of 609 eligible households, 
439 (72%) had a working telephone 
number, of which 170 (39%) 
completed the survey. Thirty-nine 
(23%) households, representing 181 
persons, reported 58 illnesses that 
met the acute respiratory illness 
defi nition, of which 37 (64%) also met 
the infl uenza-like illness defi nition. 

Median age was 10 years (range <1–
48 years). Of 57 household members 
for whom age and student status were 
recorded, 42 (74%) were students at 
school A. Thirty-four (60%) reported 
onset of symptoms before or on the 
day of school dismissal (Figure).

Household attack rates ranged 
from 10% to 100% (median 25%). Five 
(13%) households reporting illness 
had no ill students who attended school 
A. In 4 of 11 households reporting >2 
illnesses, students became ill before 
nonstudent household members. In the 
remaining 7 households, onset dates 
did not suggest student-to-nonstudent 
transmission.

Even though the school was 
closed almost immediately after the 
fi rst pandemic (H1N1) 2009 case was 
confi rmed in a student, onset of ≈60% 
of reported illnesses occurred before 
or on the day of school dismissal, 
suggesting that unrecognized trans-
mission was already occurring in the 
school or community. These results 
are supported by data on confi rmed 
cases of pandemic (H1N1) 2009 
in Chicago, which suggest that 
community transmission was high 
during the survey period (2). Our 
results also indicated that at least some 
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Figure. Respiratory illness in households of school-dismissed students during the pandemic 
(H1N1) 2009 outbreak, Chicago, Illinois, USA, 2009. Arrows indicate dates when school A 
closed and reopened.
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illness among school A households 
originated from sources other than 
the school and support the approach 
of considering school dismissal only 
in conjunction with other community 
mitigation strategies.

In Hong Kong Special 
Administrative Region, People’s 
Republic of China, where all primary 
schools, kindergartens, and child care 
centers were immediately closed for 
14 days after identifi cation of the 
fi rst local case of pandemic (H1N1) 
2009, school closures were concluded 
to have substantially decreased 
transmission (4). The applicability of 
these fi ndings to communities where 
such sweeping measures might be less 
acceptable is unclear.

If school dismissal is considered 
as a strategy, dismissal early in the 
pandemic most likely would have the 
most impact, depending on duration of 
dismissal, other mitigation measures, 
and compliance with social distancing 
recommendations (which was mixed 
during the 2009 pandemic [3,5]). 
Polling of parents whose children 
experienced school dismissal showed 
high acceptance of short-term (3–5 
days) dismissals and low economic 
impact, especially on lower income 
families (3,6). However, dismissal for 
longer periods needs to be balanced by 
the adverse impact on education, loss 
of student services, and socioeconomic 
impact on families (7–9).

This investigation was limited 
by the relatively low response rate; 
however, demographics for the sample 
in our study were similar to those of 
the school as a whole (3). Other 
limitations included the exclusive use 
of reported symptoms to document 
illness, possible unrecognized 
asymptomatic cases, and absence of 
similar data from later in the pandemic. 
The 1-week closure period might not 
have provided enough information to 
capture any effect, and comparative 
data were not available from schools 
that were not dismissed during the 
pandemic. Further investigation is 

needed to evaluate the effi cacy and 
impact of school dismissal, including 
the timing of dismissal in relation to 
recognition of cases in a school or 
community and the impact of school 
dismissal relative to other community 
mitigation strategies.
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Pandemic (H1N1) 
2009 Virus in Swine 

Herds, People’s 
Republic of China

To the Editor: During March 
and early April 2009, a new swine-
origin infl uenza A (H1N1) virus 
emerged in Mexico and the United 
States; this virus subsequently spread 
across the globe by human-to-human 
transmission at an unprecedented rate. 
Pandemic (H1N1) 2009 virus also 
affected pigs. On May 2, 2009, the 
Canadian Food Inspection Agency 
notifi ed the World Organisation for 
Animal Health that the novel infl uenza 
A virus had been confi rmed on a pig 
farm in Alberta, Canada. Infection 
of pigs with pandemic (H1N1) 2009 
virus has been observed in multiple 
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countries (1). In this study, we report 
transmission of pandemic (H1N1) 
2009 virus from humans to pigs in the  
People’s Republic of China.

During August 2009–April 2010, 
swine infl uenza virus surveillance 
was conducted in the provinces of 
central and eastern China, including 
Henan, Hubei, Hunan, Jiangxi, and 
Anhui. A total of 1,021 samples, 
comprising tracheal mucus swabs 
and lungs, from pigs on 30 farms, 
were collected, and dozens of swine 
infl uenza viruses, H1N1, H1N2, 
H3N8, H9, and H10 subtypes, were 
isolated. Eight isolates were subtype 
H1N1, including 4 novel pandemic 
(H1N1) 2009 viruses: A/swine/
Nanchang/3/2010 (H1N1) (Gen
Bank accession nos. JF275917–24), 
A/swine/Nanchang/5/2010 (H1N1)
(GenBank accession nos. JF275933–
40) and A/swine/Nanchang/6/2010 
(H1N1) (GenBank accession nos. 
JF275941–48), which were isolated 
from tracheal mucus, and A/
swine/Nanchang/F9/2010 (H1N1) 
(GenBank accession nos. JF275925–
32), isolated from the lung. Pigs 
from which the novel viruses were 
isolated showed mild respiratory 
signs, including depression, cough, 
and transient increase in body 
temperature. Compared with the 
sequence of A/California/04/2009 
(H1N1), genomic sequencing of the 4 
pandemic viruses showed 15 common 
point mutations, such as polymerase 
basic protein 2, T588I; polymerase 
acidic protein, A70V, P224S, D547E; 
hemagglutinin, P100S, D103E, 
S145P, T214A, S220T, I338V; 
nucleocapsid protein, V100I, H289Y; 
neuraminidase, V106I, N248D; and 
nonstructural protein, I123V.

Recent studies have shown that 
the novel pandemic (H1N1) 2009 
human infl uenza viruses were almost 
avirulent for mice (50% mouse lethal 
dose >106 PFU for A/CA/04/09 [2,3]). 
In this study, mice were anesthetized 
with ketamine/xylazine, as described 
(4) and 50 μL of phosphate-buffered 

saline containing the indicated doses 
(105 50% egg infectious dose) of the 4 
viruses were instilled into anesthetized 
mice through nostrils. Interestingly, 
the 4 pandemic (H1N1) 2009 viruses 
isolated from pigs could cause 
systemic infection on mice. All mice 
had extensive loss of body weight, 
and some of the infected mice died 
within 2 weeks postinfection (data not 
shown).

To detect whether the 4 isolated 
pandemic (H1N1) 2009 viruses could 
cause clinical diseases in pigs and 
what kinds of pathologic damage 
could be induced in infected pigs, pigs 
were intratracheally challenged with 
the 4 pandemic (H1N1) 2009 viruses 
at a dose of 107 50% egg infectious 
dose and monitored for clinical signs 
and pathologic changes. Clinical 
signs in pigs were mild, and no deaths 
occurred. Except for slightly labored 
breathing, no infected pigs showed 
dominant signs, such as cough, nasal 
discharge, facial edema, and dyspnea. 
Body temperatures of infected pigs 

started to increase at 2 days 
postinfection (dpi), peaked ≈3 dpi 
at 41.5°C, and returned to the initial 
temperature by 5 dpi.

We observed necrosis of the 
tracheal wall and pneumonia foci in 
the 4 pandemic (H1N1) 2009 virus–
infected pigs. Hematoxylin and 
eosin–stained sections of the trachea 
from the infected pigs showed mild 
necrotizing tracheitis. The necrotic 
epithelial cells were present in the 
lumen, and a mixed infl ammatory 
cell infi ltrate was present throughout 
(Figure). In the lung, we also observed 
alveolar septal edema and interstitial 
infl ammatory cell infi ltrates, as well 
as histologic changes, including 
alveolar epithelial hyperplasia, a 
mixed infl ammatory infi ltrate, and 
interstitium broadening (Figure). 
Additionally, immunohistochemical 
analysis for the distribution of viral 
antigens showed positive staining in 
bronchial epithelial cells and alveolar 
pneumocytes.
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Figure. Hematoxylin and eosin–stained trachea and lung controls and samples from 
pigs infected with pandemic (H1N1) 2009 virus. A) Control trachea sample; B) mixed 
infl ammatory cell infi ltrate present throughout trachea sample from infected pig; C) control 
lung sample; D) mixed infl ammatory infi ltrate and interstitium broadening in lung sample 
from infected pig. Original magnifi cations: panels A and B, ×40; panels C and D, ×10. A 
color version of this fi gure is available online (www.cdc.gov/EID/17/9/101916-F.htm).
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Previous studies showed that 
pandemic (H1N1) 2009 may have 
become established in swine 
populations in Canada, Norway, and 
Hong Kong (1,5–8). The human-
to-pig transmission of pandemic 
(H1N1) 2009 may substantially 
affect virus evolution and subsequent 
epidemiology. Although the pandemic 
was mild, the virus could develop 
further reassortment in swine and gain 
virulence. On the other hand, subtype 
H5N1 and H9N2 viruses have become 
established in pigs, so the introduction 
of pandemic (H1N1) 2009 virus to 
pigs has provided the possibility for 
the incorporation of avian virus genes 
into mammalian-adapted viruses. 
That transmission could occur from 
humans to pigs and vice versa is 
especially troublesome. Given the 
possible production of novel viruses 
of potential threat to public health, 
we should emphasize infl uenza 
surveillance in pigs and establishment 
of the genetic basis of the viral 
genome for rapidly identifying such 
reassortment events.
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Pulmonary Disease 
Associated with 
Nontuberculous 
Mycobacteria, 
Oregon, USA

To the Editor: Nontuberculous 
mycobacteria (NTM) are environ-
mental organisms ubiquitous in 
soil and water, including municipal 
water supplies. When inhaled, these 
organisms cause chronic, severe 
lung disease in susceptible persons 
(1). Recent epidemiologic studies 
suggest NTM pulmonary disease 
is increasingly prevalent in North 
America, with annual incidence rates 
of 13 cases per 100,000 population 
in persons >50 years of age and 
2–4-fold higher in older age groups 
(2–4). The current distribution of 
pulmonary NTM disease has been 
poorly characterized with regard 
to environment, climate, and other 
factors.

We recently performed a 
statewide NTM surveillance project 
in Oregon, United States, where we 
documented higher pulmonary disease 
rates within the moister, temperate 
western regions of the state. Oregon 
is bisected north-south by mountains 
into 2 distinct climate zones. Western 
Oregon, where 87% of the state’s 
population lives, is temperate and 
wet; eastern Oregon is primarily rural, 
with an arid, high desert climate. Our 
goal was to evaluate whether disease 
clustering within the state could be 
explained by population density.

For all Oregon residents who 
had newly diagnosed and existing 
pulmonary NTM disease during 2005 
and 2006, we used case-patient home 
ZIP code and county of residence to 
construct statewide disease maps 
(4). We obtained state ZIP code and 
county-level census data for 2005 
and 2006 from the Portland State 
University Population Research 
Center and used Oregon Offi ce of 
Rural Health criteria to designate 
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ZIP codes as urban or rural and 
counties as rural (nonmetropolitan), 
micropolitan, or metropolitan (5,6). 
Unlike ZIP code data, which lacked 
age information, county census data 
were age stratifi ed and consisted of 
population numbers aggregated in 
5-year age groups (e.g., 0–4 years, 5–9 
years). Because nearly all pulmonary 
NTM disease occurred in persons 
>50 years of age, we calculated age-
adjusted disease prevalence rates (by 
using 95% Poisson exact confi dence 
intervals) for patients >50 years of age 
in the county census data. We used the 
Cochran-Armitage test for trend to 
evaluate differences in rates by rural, 
micropolitan, and metropolitan county 
designations.

Statewide, 385 (94%) of 
411 NTM cases occurred among 
residents of western Oregon, and 
the crude rate of annual disease 
prevalence was signifi cantly higher 
in western than in eastern Oregon 
(6.0 vs. 2.7/100,000; p<0.05) (online 
Appendix Figure, www.cdc.gov/
EID/content/17/9/101929-appF.htm). 

Within the western region, rates were 
signifi cantly higher in urban than in 
rural ZIP codes. Using county-level 
data, we found that age-adjusted 
prevalence rates in western Oregon 
strongly correlated with increasing 
levels of population density (Table). 
In eastern Oregon, where only 26 
cases occurred, age-adjusted rates 
among residents >50 years of age 
were similar (7.6 cases/100,000 
population) to those in rural counties 
within western Oregon (6.5/100,000).

In Oregon, where most 
pulmonary NTM disease is caused 
by Mycobacterium avium complex 
(MAC), our fi ndings suggest that 
the higher rates of disease in the wet 
western portion of the state are best 
explained by differences in population 
density (4). Disease rates there were 
highly correlated with increasing 
population density, and in rural areas 
of western Oregon, disease rates were 
similar to those in the arid, primarily 
rural eastern portion of the state.

Humans presumably are exposed 
to NTM daily through showering, 

bathing, and other activities where 
water or soil is aerosolized (7). 
Previous environmental studies 
suggest that persons living in urban 
areas could potentially have greater 
NTM exposure during these activities 
because NTM is more prevalent in 
piped networks of municipal water 
systems than in well-water systems 
primarily used in rural regions (8). 
A study in Japan in the 1980s found 
a similar association of pulmonary 
NTM disease (primarily MAC) with 
urban and wet environments compared 
with arid and rural regions in our 
study but unlike our study was not 
able to evaluate differences in disease 
rates between urban and rural areas 
independent of climate differences 
(9). A 1979 Texas study found an 
association of pulmonary NTM with 
rural living, although this result was 
driven by M. kansasii disease, and 
rates of MAC were actually higher 
in rural areas (10). These and other 
similar studies were conducted 
decades ago when the epidemiology 
of NTM was substantially different 
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Table. Prevalence of pulmonary nontuberculous mycobacterial disease, by geographic region and population density, Oregon, USA, 
2005 and 2006* 

Region/population density 
Prevalence† (95% confidence interval) 

Total no. cases All age groups Age <50 y Age >50 y 
Total 411 5.6 (5.0–6.1) 1.1 (0.8–1.4) 15.2 (13.6–16.9) 
County-level analysis 
 Western 385 6.0 (5.4–6.6) 1.2 (0.9–1.6) 16.5 (14.8–18.4) 
  Metropolitan 341 6.3 (5.7–7.0) 1.3 (1.0–1.8)‡ 18.0 (16.0–20.2)§¶# 
  Micropolitan 39 4.5 (3.2–6.1) 0.2 (0.0–1.0)‡ 11.1 (7.8–15.2)§¶ 
  Rural 5 3.6 (1.2–8.3) 1.3 (0.0–7.1) 6.5 (1.8–15.9)§# 
 Eastern 26 2.7 (1.8–4.0) 0.2 (0.0–0.9) 7.6 (4.9–11.2) 
  Metropolitan 9 3.0 (1.4–5.6) 0.0 (0.0–1.8) 8.6 (3.9–16.3) 
  Micropolitan 12 2.5 (1.3–4.3) 0.3 (0.0–1.7) 6.8 (3.4–12.2) 
  Rural 5 2.9 (1.0–6.8) 0.0 (0.0–3.5) 7.8 (2.5–18.2) 
ZIP code** 
 Western 365 5.7 (5.2–6.4) – –
  Urban 277 6.4 (5.7–7.2)†† – –
  Rural 88 4.3 (3.5–5.3)†† – –
 Eastern 26 2.8 (1.8–4.0) – –
  Urban 5 2.7 (0.9–5.7) – –
  Rural 21 2.8 (1.7–4.1) – –
*Annualized 2-year disease period prevalence, Oregon, 2005 and 2006. 
†Cases per 100,000 population. 
‡Significant differences (p<0.05) between western Oregon metropolitan and micropolitan counties, age <50 y. 
§West, age >50 y, metropolitan, micropolitan, and rural (Cochran-Armitage test for trend, p<0.01). 
¶Significant differences (p<0.05) between western Oregon metropolitan and micropolitan counties, age >50 y. 
#Significant differences (p<0.05) between western Oregon metropolitan and rural counties, age >50 y. 
**Included only the 391 patients for whom with ZIP code data were available. –, age-level data not available for ZIP codes. 
††Significant differences (p<0.05) between western Oregon urban and rural ZIP codes. 
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(i.e., predominantly a disease of male 
patients) and before the formulation of 
the 2007 American Thoracic Society/
Infectious Diseases Society of America 
pulmonary NTM disease criteria (1).

We were limited in drawing fi rm 
conclusions about why pulmonary 
NTM is more common in urban 
areas because we were not able to 
evaluate patients or regional water 
systems within our study. Persons 
living rurally might be less likely to 
seek medical care and thus have NTM 
diagnosed, which would account for 
the differences in our study. However, 
given the reasonably close proximity 
of western Oregon’s rural regions to 
major medical centers, we believe this 
scenario is unlikely.

Our fi ndings suggest that pul-
monary NTM disease is closely 
associated with urban living. We 
suspect the difference in disease rates 
between urban and rural areas might 
refl ect differences in host exposure 
to these pathogens. Further studies 
should be undertaken to elucidate the 
environmental exposures associated 
with pulmonary NTM.
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Carriage of 
Meningococci by 

University 
Students, United 

Kingdom
To the Editor: Neisseria 

meningitidis causes septicemia and 
meningitis (1). Meningococci usually 
persist on the nasopharyngeal mucosa 
of asymptomatic carriers (2). Because 
carriers are the only reservoir of 
meningococci, carriage in at-risk 
populations should be monitored. 
Meningococcal carriage rates have 
been assessed during 1997–8 for 
fi rst-year students at the University 
of Nottingham (3) and in autumn 
during 1999–2001 for >48,000 sixth-
form students (pre-university, age 
range 15–17 years) throughout the 
United Kingdom (4). Serogroup B and 
nongroupable strains predominated; 
serogroup Y strains were found in 
only 1%–2% of participants. 

From November 2008 through 
May 2009, to investigate persistence 
and spread of meningococcal strains 
in students living in dormitories, we 
conducted a longitudinal study in a 
cohort of 190 fi rst-year students at the 
University of Nottingham. We found 
high rates of carriage and prevalence 
of serogroup Y strains (5). 

During September 2009 (fi rst 
week of term) through March 2010, 
we conducted a large repeated cross-
sectional study analyzing pharyngeal 
swabs from students in all school-
year groups at Nottingham University. 
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The objective of this study was 
to determine the signifi cance of 
changes in overall meningococcal and 
serogroup Y-specifi c carriage rates 
among students. 

In September, fi rst-year students 
were recruited on the main campus 
during registration and subsequently 
in dormitories and the main library. 
Undergraduates not in the fi rst year 
were all recruited in the main library. 
This September sample of 823 fi rst-
year students represents 16.5% of 
the 5,000 undergraduate students 
registered each academic year on the 
main campus. Although not intentional, 
some overlap occurred when students 
were resampled during subsequent 
visits to the same dormitories and 
library, e.g., among the 557 fi rst-year 
students from whom swab samples 
were collected in December, 74 
(13%) had previously provided swab 
samples. Our study was approved by 
the Nottingham University Medical 

School Ethics Committee, and written 
informed consent was obtained from 
all participants.

Pharyngeal swab samples were 
spread onto GC selective agar (Oxoid, 
Basingstoke, UK) and incubated at 
37°C in air containing 5% CO2.  After 48 
hours, colonies suggestive of Neisseria 
spp. were examined for positive 
oxidase reaction; single colonies 
were confi rmed as meningococci by 
amplifi cation of meningococcal genes 
crgA plus ctrA and/or porA (6). PCR-
based serogrouping was performed 
as described (6,7). Chi-square tests 
for signifi cance were performed by 
using STATCALC (Epi Info version 
6.04; Centers for Disease Control and 
Prevention, Atlanta, GA, USA).

Among fi rst-year students, 
carriage rates increased from 23.2% 
in late September to 55.7% by mid-
December and remained at a similar 
level in March (Table). Among second- 
and third-year students, carriage rates 

were 34.2% and 30.5% in September, 
respectively, and remained at similar 
levels throughout the academic year. 
The increase in carriage among fi rst-
year students from September through 
December was mainly the result of a 
signifi cant (23%) increase in carriage 
of serogroup Y strains (Table). In 
contrast, during the same period, 
carriage rates of serogroup Y strains 
did not change signifi cantly among 
second- and third-year students 
(Table).

Initial carriage rates were 
signifi cantly higher for incoming 
(fi rst-year) students in September 
2009 than in 1997 (13.9% [3]; χ2 
= 14, 1 df; p<0.0001); swabbing 
and culture protocols and sampling 
sites were identical in both studies, 
so the increases are real. Because 
83% of students at Nottingham 
University come from all regions of 
the United Kingdom and 17% from 
other countries, the increased rates 
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Table. Characteristics of meningococci carriage, University of Nottingham students, United Kingdom, 2009–10* 

Collection date/year 
and group 

Carriage
rate, no. (%) 

carriers 

Serogroup distribution 
B Y Others 

No. isolates 
(% carried 

strains) 

% All 
participants

(95% CI) 

No. isolates 
(% carried 

strains) 

% All 
participants

(95% CI) 

No. isolates 
(% carried 

strains) 

% All 
participants

(95% CI) 
September 2009 
 First, n = 823 191 (23.2)† 58 (30.3) 7.0

(5.3–8.8) 
24 (12.6) 2.9

(1.8–4.1)‡ 
109 (57.1) 13.2  

(10.9–15.6) 
 Second, n = 441 151 (34.2)† 34 (22.5) 7.7

(5.2–10.2) 
46 (30.5) 10.4  

(7.6–13.3)§
71 (47.0) 16.1  

(12.7–19.5) 
 Third, n = 321 98 (30.5)† 35 (35.7) 10.9  

( 7.5–14.3) 
20 (20.4) 6.5

(3.6–8.9)¶ 
43 (43.9) 13.4  

(9.7–17.1) 
December 2009 
 First, n = 557 310 (55.7)# 53 (17.1) 9.5

(7.1–12.0) 
142 (45.8) 25.5  

(21.9–29.1)‡ 
115 (37.1) 20.6  

(17.3–24.0) 
 Second, n = 312 123 (39.4)# 33 (26.8) 10.6  

(7.2–14.0) 
32 (26.0) 10.3   

(6.9–13.6)§ 
58 (47.2) 18.6  

(14.3–22.9) 
 Third, n = 180 52 (28.9)# 12 (23.1) 6.7

(3.0–10.3) 
11 (21.2) 6.1

(2.6–9.6)¶ 
29 (55.8) 16.1  

(10.7–21.5) 
March 2010 
 First, n = 379 224 (59.1)# 44 (19.6) 11.6  

(8.4–14.9) 
64 (28.6) 16.9  

(13.1–20.7)‡ 
116 (51.8) 30.6

(26.0–35.2) 
 Second, n = 187 69 (36.9)# 17 (24.6) 9.1

(5.0–13.2) 
25 (36.2) 13.4  

(8.5–18.3)§ 
27 (39.1) 14.4  

(9.4–19.5) 
 Third, n = 112 37 (33.0)# 13 (35.1) 11.6  

(5.7–17.5) 
5 (13.5) 4.5

(0.6–8.3)¶ 
19 (51.4) 17.0  

(10.1–23.9) 
*CI, confidence interval. 
†Carriage rate significantly lower for first-year students than for other year-group students, p<7  10–2.
‡First-year students, p<8  10–7.
§Second-year students, not significant. 
¶Third-year students, not significant. 
#Carriage rate significantly higher for first-year students than for other year-group students in December 2009 and March 2010, p<10–8.
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of carriage may refl ect a nationwide 
change (8).

Furthermore, testing within the 
fi rst week of term meant that recovered 
strains were predominately brought 
into the university. Serogroup Y 
carriage rates for incoming students 
(2.9%) were signifi cantly higher than 
rates detected by identical genotyping 
methods during 1999–2001 (1.7%–
1.8% [4]; χ2 = 4.6%–6.4%, 1 df; 
p<0.05), suggesting that meningococcal 
carriage by young adults, particularly 
of serogroup Y strains, has increased 
across the United Kingdom. The major 
increase in serogroup Y strains among 
fi rst-year students during 2009–10 
probably resulted from spread of clones 
within dormitories, as observed in the 
2008–9 study (5) and may be facilitated 
by characteristics of the organism, lack 
of immunity, or a combination of these 
factors.

The high prevalence of serogroup 
Y strains in carriers may help explain 
the recent increased incidence of 
serogroup Y disease in the United 
Kingdom: from 20 to 62 laboratory-
confi rmed cases in England and Wales 
from 2003 through 2009 (9). In the 
United States during the late 1990s, 
a similar increase in serogroup Y 
carriage was linked to a concomitant 
increase in serogroup Y disease (10).

In conclusion, in a representative 
UK student cohort we detected 
high rates of carriage and elevated 
prevalence of serogroup Y strains of 
meningococci. Any further signifi cant 
increase in serogroup Y disease should 
lead to prompt reconsideration of the 
current vaccine policy in the United 
Kingdom.
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Pandemic (H1N1) 
2009 in Neonates, 

Japan
To the Editor: In 2009 in Japan, 

a medical response to pandemic 
(H1N1) 2009 infection in neonates was 
proposed by the Japan Pediatric Society 
(JPS) (1). Few such cases have been 
reported (2–7). Because the effects of 
pandemic (H1N1) 2009 in neonates 
are unknown, the JPS Committee 
of Neonatal Medicine conducted 
a nationwide survey during 2009. 
Surveys were mailed to neonatal care 
units in 522 facilities certifi ed by JPS 
as teaching hospitals, which included 
almost all tertiary neonatal intensive 
care units in Japan. The survey asked 
whether during April 2009–March 
2010 any neonates had been born to 
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mothers with pandemic (H1N1) 2009 
onset from 7 days before delivery 
until obstetric discharge and whether 
pandemic (H1N1) 2009 developed in 
any neonates <28 days of age before 
hospital discharge. The study was 
approved by the Bioethics Committee 
and Board of Directors of JPS.

Of the 522 facilities, 327 (62.6%) 
responded. During the period in 
question, 52,774 neonates had been 
hospitalized for any cause except 
routine care. Pandemic (H1N1) 2009 
infection of the mother was reported 
by 47 (16.1%) facilities. From the 37 
of these facilities, detailed information 
was available for ≈42 mothers with 
pandemic (H1N1) 2009 infection who 
gave birth to 43 neonates (29 full-term 
and 14 preterm births). Of these 42 
mothers, a diagnosis of infl uenza A 
was made by rapid infl uenza diagnostic 
kit for 33 (78.6%) and for pandemic 
(H1N1) 2009 by reverse transcription 
PCR (RT-PCR) for 5 (11.9%). Only 
1 case of pandemic (H1N1) 2009 in 
a mother was reported in May 2009, 
when infl uenza subtype H3 was 
dominant in Japan. This infection was 
confi rmed by RT-PCR, and the mother 
was included in the study.

During the study period, except 
April and May 2009, almost all 
infl uenza A infections were caused 
by pandemic (H1N1) 2009 virus. 
Delivery on the day after symptom 
onset was most frequent (14 [32.6%] 
births), followed by delivery on 
the same day as symptom onset (8 
[18.6%] births). A similar trend was 
observed for preterm births. Of the 42 
mothers, 40 (95.2%) received antiviral 
medications. Mixed feeding of breast 
and formula milk was most common, 
and 8 neonates were breast-fed only.

Among the 43 neonates, pandemic 
(H1N1) 2009 infection developed in 
only 1 (male, gestational age 37 weeks, 
birthweight 2,665 g). His mother had 
high fever, and pandemic (H1N1) 
2009 was diagnosed by RT-PCR; she 
received oseltamivir and delivered 
her son 2 days after illness onset. The 

neonate became lethargic at 4 days 
of age, and pandemic (H1N1) 2009 
infection was confi rmed by a rapid-
antigen detection kit. The neonate 
received oseltamivir and recovered the 
next day. He received oseltamivir for 
5 days and was discharged at 12 days 
of age with no subsequent medical 
problems. Because onset occurred 
4 days after birth, the possibility of 
horizontal infection from the mother 
cannot be excluded. Except for this 
1 neonate, prophylactic antiviral 
drugs were not given to the other 
42 neonates, none of whom became 
infected.

With respect to nosocomial 
pandemic (H1N1) 2009 infection in 
hospital wards caring for neonates, 
no cases of onset within 28 days 
after birth were reported. However, 
pandemic (H1N1) 2009 infection 
before discharge but after 28 days 
of age was reported for 6 neonates. 
These diagnoses were made by rapid 
diagnostic kit, specifi c RT-PCR, or 
both. Of these 6 neonates, 1 was born 
at 29 weeks of gestation and had a low 
birthweight (1,026 g); symptom onset 
at 32 days of age; and complications 
of respiratory distress, pneumothorax, 
and systemic infl ammatory response 
syndrome. Oseltamivir was given to 5 
of these 6 neonates, none had adverse 
effects and all 6 recovered.

Pandemic (H1N1) 2009 infection 
may have caused preterm labor. 
According to our fi ndings, the virus 
does not seem to be transmitted during 
breast-feeding, and antiviral drugs, if 
given to the mothers, may not always 
be needed by neonates. However, 
because of the limitations of this 
observational study, these fi ndings 
need further support. Dulyachai et 
al. confi rmed vertical transmission 
of pandemic (H1N1) 2009 virus 
at 31 weeks of gestation (5). Jajoo 
and Gupta reported a 32-week-
old preterm patient with pandemic 
(H1N1) 2009 who died of pneumonia 
and multiorgan failure (6). Maternal 
pandemic (H1N1) 2009 infection 

associated with preterm labor may 
adversely affect the fetus or neonate 
(2,3,5,6).

Our results show that pandemic 
(H1N1) 2009 virus infection in mothers 
seldom occurred in their neonates, i.e., 
vertical transmission was rare. This 
fi nding is consistent with the fact that 
few such cases have been reported 
(8,9). On the basis of the results of this 
survey, JPS published Guideline for 
Management of Infl uenza (including 
Pandemic [H1N1] 2009) in Neonates 
during the Early Postnatal Period in 
2010–2011 Season (10).
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Social Network 
as Outbreak 

Investigation Tool
To the Editor: The recent article 

by Oh et al. (1) discussed the utility 
of email surveys for the investigation 
of outbreaks. After they have been 
created, digital surveys require less 
time to administer than paper-based 
or telephone surveys and can produce 
high-quality and timely data. During an 
outbreak in Illinois, we used email and 
a social networking site to distribute 
a link to a confi dential Inquisit 
(www.millisecond.com) survey and 
compared characteristics of the groups 
that responded to each. 

In December 2010, the Illinois 
Department of Public Health 
received a report of an outbreak of 
gastrointestinal illness among guests 
at a wedding reception. Health 
department staff converted a standard 
foodborne outbreak questionnaire 
to a digital format. The survey link 
was then distributed to guests by 2 
methods: email from the reception 
hosts and the note function on the 
host’s Facebook page. Facebook has 
500 million active users, 50% of whom 
check their Facebook pages every day 
(2). The Facebook note function is a 
blogging feature through which users 
can publish content visible to linked 
friends.

A total of 14 persons responded to 
the email-distributed survey link and 
41 to the Facebook-distributed survey 
link. For each survey, data quality was 
high and response rates for questions 
were >90%. Facebook respondents 
were younger than email respondents 
(mean ages 29.8 and 37.4 years, 
respectively). Information provided 
by Facebook respondents covered 
persons 11 months to 80 years of age 
and by email respondents 1–67 years 
of age. Parents were asked to complete 
surveys for any children unable to 
answer the questions independently. 
The Facebook-distributed survey had a 

higher percentage of male respondents 
(41.5%) than did the email-distributed 
survey (21.4%).

Facebook-distributed surveys were 
answered signifi cantly faster than 
email-distributed surveys (p<0.05). 
The mean number of hours from 
distribution to response was 42.3 
for the email survey and 8.7 for the 
Facebook survey. The Facebook 
survey link was distributed at 6:00 PM 
on a Thursday evening; 34 (82.9%) 
surveys were completed by 9:00 AM on 
Friday morning. On the basis of these 
responses, health department staff 
were able to identify the implicated 
foods the day after the questionnaires 
were distributed.

Distributing foodborne outbreak 
questionnaires through Facebook 
generated data that were complete 
and timely. Facebook-distributed 
surveys captured a wide range of 
respondent age groups and more male 
respondents than did email-distributed 
surveys. Previous studies of online 
survey response rates found rates to be 
signifi cantly higher for women than 
for men (3). In addition to low cost 
and signifi cantly improved survey 
response times, social networking 
distribution holds other advantages 
for health departments. Recall errors 
are reduced by distributing the 
survey to persons simultaneously 
and immediately. Posting of surveys 
through a health department’s social 
networking accounts could also 
enable participation of persons for 
whom the health department does not 
have contact information. Given these 
advantages and the widespread use of 
social networking, use of these tools 
should be considered as an option for 
survey distribution during outbreak 
investigations.
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Susceptibility 
of Health Care 

Students to 
Measles, Paris, 

France
To the Editor: A measles 

epidemic is currently occurring in 
several countries in Europe (1,2). 
Although most cases concern 
unvaccinated children and young 
adults, health care professionals 
(HCPs) are also affected. Cases occur 
mostly in unvaccinated persons, but 
also in those who have received a 
single dose of vaccine.

In France, the measles vaccine 
was introduced in the childhood-
immunization schedule in 1983. 
Current guidelines recommend 2 
doses: one at 12 months of age and the 

second between 13 and 24 months of 
age. For persons born after 1992, one 
catch-up dose is recommended (3). 
Coverage by >1 dose, by the age of 2 
years, remained at 83%–87% during 
1997–2005. The latest fi gures show a 
slight increase to 90% in 2007 (4).

The risk for measles in HCPs 
has been estimated as 13× higher 
than that for the general population 
(5) and is also higher among students 
(6). Vaccination against measles is 
recommended, not mandatory, for 
HCPs and health care students (HCSs) 
(medicine, nursing, and midwifery) 
who have no history of measles. The 
objective is to prevent transmission 
to a nonimmunized patient or another 
HCP, and from patients to susceptible 
HCPs. HCSs are in close and repeated 
contact with patients and therefore 
targeted by the recommendations. We 
conducted a cross-sectional survey 
in the university hospitals in Paris, 
France, to assess measles vaccination 
coverage in HCSs.

The sampling frame included 15 
hospitals with an obstetrics department. 
All midwifery students were selected. 
Other students were selected through 
a multistage random sampling. 
Sampling units were selected at each 
stage by simple random sampling. 
We selected 10 hospitals at the fi rst 
stage, 10 clinical wards by hospital 
at the second stage, and all nursing 
students and half the medical students 
by ward at the third stage. A total of 
116 students were required from each 
profession to estimate 50% coverage 
with 10% precision.

Students gave oral informed 
consent. Information was collected by 
face-to-face interview. Vaccination-
status was assessed from a document 
when available. Measles vaccination 

coverage was defi ned as the number 
of students with no history of measles 
who had received >1 dose of vaccine 
divided by the total number of students 
with no history of measles. The study 
was approved by the French Ethics 
Board and conducted from March 
2009 through July 2009.

Of the 106 selected wards, 10 
could not be included (clearance 
from the head of department was 
not given). Of the 488 selected 
students, 432 were enrolled in the 
study (participation rate 88.5%); 
178 (41%) were medical students, 
147 (34%) nursing students, and 
107 (25%) midwifery students. A 
document confi rming the student’s 
vaccination status was available for 
376 (87%) students; 38 (10.1%) had 
a history of measles (removed from 
analysis). Median age was 22 years 
(interquartile range 21–24 years); 74% 
were female. Measles vaccination 
was cited by 61.5% (95% confi dence 
interval [CI] 50.0%–71.9%) as a 
recommended vaccination. Measles 
vaccination coverage was 79.3% 
(95% CI 71.0%–75.8%) for >1 dose 
and 49.6% (95% CI 40.3%–59.1%) 
for 2 doses (Table). When considering 
only the students’ accounts (without 
written confi rmation), 1- and 2-dose 
vaccination coverage was 93.3% 
(95% CI 88.0%–96.3%) and 83.6% 
(95% CI 68.0%–92.4%), respectively. 
In multivariate analysis, younger 
students (<22 years of age) were 
more likely to have had 1 dose than 
older students (p<0.001).

In the context of measles 
epidemics affecting France, and 
considering that the World Health 
Organization recommends 95% 
coverage of the population with 2 
doses of a measles vaccine, our study 
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Table. Age, gender ratio, and rates of measles vaccination coverage for health care students, Paris, France* 
Characteristic Medical students, n = 178 Nursing students, n = 147 Midwifery students, n = 107 Total, n = 432 
Median age, y 23 22 22 22
Gender ratio, M:F 0.68 0.09 0.05 0.26
One dose, % (95% CI) 79.9 (67.1–88.6) 85.7 (67.1–88.6) 76.8 (63.1–86.5) 79.3 (71.0–85.8) 
Two doses, % (95% CI) 46.3 (31.2–62.2) 66.9 (55.2–76.8) 55.7 (41.1–69.4) 49.6 (40.3–59.1) 
*CI, confidence interval. 
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shows insuffi cient coverage among 
students currently being trained as 
HCPs in university hospitals within 
the Paris area. Thus, all unvaccinated 
students (20.7%) and ≈5% of the 50% 
who have received 1 dose could be 
susceptible to measles. Moreover, 
a rather low proportion of students 
knew that measles vaccination was 
recommended, as described for HCPs 
(7), which may explain the insuffi cient 
coverage.

In France, this situation has 
resulted in several measles outbreaks 
within hospitals in recent years (8). 
Particular efforts should be made 
in certain units, such as pediatrics, 
because an early waning of maternal 
antibodies has been demonstrated (9). 
Measures should be taken to reinforce 
the vaccination policy in this well-
defi ned group; information can be 
obtained and follow-up vaccinations 
can be provided easily during their 
training period. A mandatory health 
check could contribute to increasing 
the vaccination coverage (10).

Our study provides original 
data for measles vaccination 
coverage in HCSs in France. A 
similar conclusion applies to HCS-
recommended vaccines for which we 
found insuffi cient coverage (<50% 
had received a pertussis booster 
in the past 15 years and only 6/27 
without a history of varicella have 
been vaccinated against varicella). 
Such evaluations should be performed 
regularly. Although our data were 
collected from a representative sample 
of students in Paris, it is likely that 
the situation is qualitatively similar 
in other regions and therefore could 
contribute to future nosocomial 
epidemics. Mandatory vaccination 
of HCPs against vaccine-preventable 
diseases protects not only the HCP 
and his/her family, but also protects 
the patient. Increased vaccination 
of this group should contribute to a 
better control of measles outbreaks in 
France.
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Toxigenic 
Corynebacterium 

ulcerans in Woman 
and Cat

To the Editor: Diphtheria and 
diphtheria-like illness are caused by 
Corynebacterium spp. that harbor 
the diphtheria toxin–encoding tox 
gene. Recently in many industrialized 
countries, cases of diphtheria-like 
infection caused by toxigenic C. 
ulcerans have outnumbered those 
caused by toxigenic C. diphtheriae 
(1,2). C. ulcerans infection was 
originally associated with consumption 
of raw milk and dairy products or 
contact with cattle, but C. ulcerans 
has increasingly been isolated from 
domestic animals such as pet dogs 
and cats (3–5). So far, isolation of an 
identical toxigenic C. ulcerans strain 
from an animal and its owner has been 
documented only for dogs (3,4) and 
a pig (6). We report the isolation of 
an identical toxigenic C. ulcerans 
strain from an asymptomtic pet 
cat and a person with pharyngeal 
diphtheria-like illness; therefore, it 
might be speculated that the woman 
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has acquired her infection from the 
cat.

In November 2010, an 86-year-
old woman with arterial hypertension 
and rheumatoid arthritis was admitted 
to an ear, nose, and throat clinic in 
Dresden, Germany, with a 3-day 
history of sore throat, hoarseness, and 
nasal respiratory obstruction. Fever 
was not reported. Because the patient 
had visible fi brinous rhinitis, a nasal 
and pharyngeal swab was obtained 
before treatment with amoxicillin 
was begun. The patient had no 
history of recent travel abroad or 
contact with livestock. Her complete 
vaccination status against diphtheria 
was unknown, but she had received a 
vaccination booster in 2006. 

Toxigenic C. ulcerans grew from 
culture of the nasal swab specimen; 
it was identifi ed by biochemical 
differentiation (API Coryne code 
0111326; bioMèrieux, Nürtingen, 
Germany), rpoB sequencing (6), 
and MALDI-TOF analysis (MALDI 
Biotyper; Bruker Daltonics, Bremen, 
Germany) (7). Toxigenicity was 
verifi ed by real-time PCR (8) and a 
modifi ed Elek test (6).

Because the microbiological 
result suggested diphtheria-like ill-
ness, the patient was transferred to 
an infectious diseases department in 
an academic hospital, where she was 
isolated and treated with amoxicillin 
for 12 days. Because the patient’s 
condition was stable and no severe 
complications occurred during her 
hospital stay, she was not given 
diphtheria antitoxin. Her predominant 
symptoms, such as sore throat and 
earache, improved after antimicrobial 
drug therapy, and she recovered 
quickly. Electrocardiogram performed 
before discharge from hospital showed 
no signs of myocarditis or other toxin-
related effects, such as neurologic 
disorder.

Although person-to-person trans-
mission of C. ulcerans has not yet 
convincingly been demonstrated, 
an outbreak investigation involving 

the patient’s close contacts (6 family 
members, the physician, and 19 nurses 
and other health care workers) was 
conducted. Although all close contacts 
had completed the series of diphtheria 
toxoid vaccinations, they were all 
given postexposure prophylaxis with 
erythromycin. 

Because of the zoonotic potential 
of human C. ulcerans infections, 
nasal and pharyngeal swab samples 
were collected from the patient’s 
asymptomatic pet cat. Strains of tox-
positive C. ulcerans (which we named 
KL251 and KL252) grew on culture; 
the API Coryne code was identical to 
that of the human isolate KL246. In 
contrast to the human isolate, which 
yielded a weakly positive Elek result, 
both isolates from the cat showed 
Elek-negative results.

Antimicrobial drug susceptibility 
testing of the 3 isolates was performed 
on Mueller-Hinton blood agar 
(supplemented with 5% sheep blood) 
by using the Etest system after 
overnight incubation at 37°C and in 
5% CO2. In the absence of standardized 
breakpoints for C. ulcerans, sus-
ceptibility was determined by 
using the Clinical Laboratory 
Standards Institute criteria for broth 
microbouillon dilution susceptibility 
testing for Corynebacterium spp. 
(9). All C. ulcerans strains were 
susceptible to amoxicillin, benzyl 
penicillin, ceftriaxone, erythromycin, 
and tetracycline (MICs 0.19–0.5 
μg/mL) but less susceptible to 
clindamycin in vitro (MIC 2 μg/mL).

Sequencing of rpoB and tox 
showed 100% homology between 
the strains from the woman and the 
cat. Ribotyping revealing a U3-like 
ribotype (5), and multilocus sequence 
typing (10) confi rmed the clonal 
identity of the strains.

The cat was given a combined 
preparation of benzyl penicillin and 
streptomycin. After completion of 
therapy, C. ulcerans no longer grew 
from nasal swab specimens from the 
woman or the cat.

Our fi ndings of transmission 
of toxigenic C. ulcerans between 
a woman and her cat underline the 
zoonotic potential of this organism 
and highlight the need for more 
studies investigating the carrier status 
of companion animals such as cats and 
dogs. Although clindamycin is not a 
fi rst-line drug for diphtheria therapy, 
the intermediate susceptibility of 
C. ulcerans against clindamycin 
underscores the necessity of 
standardized susceptibility testing for 
diphtheria cases because clindamycin-
resistant toxigenic C. ulcerans 
strains in human infections have 
been recently reported (6). Toxigenic 
C. ulcerans strains are rare, but the 
numbers of human wound infections 
or diphtheria-like disease caused by 
C. ulcerans have increased in the 
past few years. However, detection 
of toxigenic C. ulcerans is often still 
incidental, often resulting in delayed 
specifi c therapy, including patient 
isolation or contact tracing.
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Isoniazid-Resistant 
Tuberculosis, 

Taiwan, 2000–2010
To the Editor: Vinnard et al. (1) 

reported that the risk factors associated 
with initial isoniazid resistance among 
patients with tuberculous meningitis 
in the United States during 1993–
2005 included young age (25–34 
years) and foreign birth (1). In a 
previous survey, conducted in Taiwan 
during 2000–2008, we found the rate 
of antituberculosis drug resistance 
to be lower for older patients than 
for younger patients (2); however, 
current information about the patient 
characteristics associated with 
isoniazid-resistant tuberculosis (TB) 
in Taiwan is lacking. Therefore, to 
determine the risk factors associated 
with initial isoniazid resistance among 
patients with TB in Taiwan, we 
conducted a retrospective study.

The study was conducted at the 
National Taiwan University Hospital, 
a 2,500-bed tertiary care center in 
northern Taiwan. We analyzed culture-

confi rmed Mycobacterium tuberculosis 
isolates obtained from hospitalized 
patients during January 2000–
December 2010. A nonduplicate isolate 
was defi ned as 1 isolate collected for 
evaluation from 1 patient who visited 
the hospital (as inpatient or outpatient). 
If multiple isolates were available 
from a patient, only the one fi rst 
isolated was analyzed. All specimens 
were processed and pretreated as 
described elsewhere (3). Patients with 
multidrug-resistant TB were excluded 
on the basis of evidence for differences 
in the epidemiology of isoniazid-
resistant (rifampin-susceptible) TB and 
multidrug-resistant TB (4). Immigrant 
populations in Taiwan are limited; 
therefore, we did not analyze the origin 
of the patients.

After excluding patients with 
multidrug-resistant TB, we analyzed 
4,289 nonduplicate isolates, of which 
3,842 (89.6%) were susceptible to 
isoniazid and the other 447 (10.4%) 
were resistant to isoniazid. In terms 
of demographic associations, patients 
34–<44 years of age were more 
likely than those >74 years of age 
to have an isoniazid-resistant strain 
(Table). In addition, patients with 
extrapulmonary TB were less likely 
than patients with pulmonary TB to 
be infected with isoniazid-resistant 
TB. We also identifi ed 34 patients 
with TB meningitis. After excluding 2 
patients with multidrug-resistant TB, 
we found that 31 patients (mean age 
56.6 years) had isoniazid-susceptible 
TB meningitis and a 50-year-old man 
had meningitis caused by isoniazid-
resistant TB.

Our results are in agreement with 
those reported in a previous study 
in the United States, which found 
that the rate of isoniazid resistance 
was lower for isolates from elderly 
patients (1,4). This phenomenon may 
be attributable to the reactivation of a 
dormant infection. Because isoniazid 
was introduced to Taiwan for the 
treatment of TB in 1952, elderly 
persons in Taiwan probably did not 
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receive isoniazid if their TB developed 
when they were young. In the present 
study, the resistant rate was lower for 
M. tuberculosis strains isolated from 
elderly persons than from younger 
adults. These fi ndings suggest that 
fi rst-line anti-TB medications still 
have good in vitro activity against M. 
tuberculosis strains in elderly patients.

In contrast to the study by Vinnard 
et al. (1), our results showed that 
isoniazid-resistant M. tuberculosis 
was signifi cantly less likely to be 
isolated from nonrespiratory than from 
respiratory specimens. The reasons for 
this fi nding are unclear. Continuous 
monitoring of antimicrobial drug 
resistance among M. tuberculosis 
isolates isolated from various body 
sites needs to be incorporated into any 
TB surveillance program.

Gathering data on drug resistance 
rates is a major aspect of the global TB 
control program. Clinicians must have 
knowledge of local epidemiology, and 
mycobacteriology laboratories should 
maintain up-to-date information on 
drug susceptibility test profi les of 
local M. tuberculosis isolates.
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Novel 
Mycobacterium 

Species in 
Seahorses with 

Tail Rot
To the Editor: Seahorses 

(Hippocampus guttulatus and H. 
hippocampus) with signs of tail rot 
disease (lethargy, lack of appetite, 
white spots on the skin, and necrotic 
tail lesions) were collected from 
aquaria at the Institute of Marine 
Research, Spain, during March 
2007 through May 2009 (online 
Appendix Figure, www.cdc.gov/
EID/content/17/9/101289-appF.
htm). Microscopic examination 
of cutaneous lesions after Ziehl-
Neelsen staining disclosed acid-
fast bacilli. Microbiologic analysis 
showed unidentifi ed Mycobacterium 
strains. Subsequently, we used PCR 
amplifi cation of repetitive bacterial 
DNA elements to group the strains (1). 
The results showed an identical PCR 
pattern for the strains; thus, we selected 
strain BFLP-6T for analysis. On the 
basis of phenotypic and genotypic 
data, we consider the unknown acid-
fast bacillus to represent a novel 
species of the genus Mycobacterium, 
for which the name M. hippocampi sp. 
nov. is proposed.

Extraction and amplifi cation of 
genomic DNA for 16S rRNA sequence 
analysis were conducted as described 
(2), and the RNA polymerase B (rpoB) 
gene was amplifi ed and sequenced 
as described by Adékambi et al. (3). 
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Table. Factors associated with isoniazid resistance among Mycobacterium tuberculosis
isolates, National Taiwan University Hospital, Taiwan, 2000–2010* 

Factor 
No.

infections 
No. isoniazid- 

resistant infections 
Resistance

rate OR (95% CI) 
Patient age, y 
 <14 42 2 4.76 0.32 (0.08–1.23) 
 14 to <24 241 22 9.13 0.64 (0.42–1.07) 
 24 to <34 342 36 10.53 0.75 (0.48–1.18) 
 34 to <44 384 52 13.54 Reference 
 44 to <54 490 56 11.43 0.82 (0.55–1.23) 
 54 to <64 609 70 11.49 0.83 (0.57–1.22) 
 64 to <74 845 96 11.36 0.82 (0.57–1.17) 
 74 to <84 986 85 8.62 0.60 (0.42–0.87) 
 84 350 28 8.00 0.56 (0.34–0.90) 
Patient sex 
 F 1,356 128 9.44 0.85 (0.69–1.06) 
 M 2,933 319 10.88 Reference 
Pulmonary tuberculosis 
 No 772 56 7.25 0.63 (0.47–0.84) 
 Yes 3,517 391 11.12 Reference 
*OR, odds ratio; CI, confidence interval. 
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Sequences obtained were compared 
against the sequences available in 
the GenBank, EMBL, and DDBJ 
databases obtained from the National 
Center for Biotechnology Information 
by using the BLAST program (4). 
Phylogenetic analysis were performed 
by using MEGA version 4.0 (5) 
after multiple alignments of data by 
ClustalX (6). Distances (distance 
options according to the Kimura 
2-parameter model) and clustering 
with the neighbor-joining method 
were determined by using bootstrap 
values for 1,000 replications.

The 16S rRNA sequence of strain 
BFLP-6T was a continuous stretch 
of 1,473 bp (GenBank accession no. 
FN430736). Sequence similarity 
calculations after a neighbor-joining 
analysis indicated that the closest 

relatives of strain BFLP-6T were 
M. fl avescens (98.26%), M. goodii 
(98.01%), M. duvalii (97.94%), 
M. smegmatis (97.92%), and M. 
novocastrense (97.86%) (Figure). 
Similar results were obtained for 
strain BFLP-6T when the maximum-
parsimony algorithm was used. The 
rpoB gene has also been proposed 
as a useful marker for inferring 
bacterial phylogeny (7,8). A pair-
wise analysis of the rpoB sequence of 
strain BFLP-6T (GenBank accession 
no. FR775976) showed low levels of 
similarity (<89.8%) with other species 
of the genus Mycobacterium. The G 
+ C content of DNA, as measured by 
the thermal denaturation method, was 
66.7 mol%.

Strain BFLP-6T was found to 
consist of gram-positive–staining, 

aerobic, acid-alcohol–fast, nonmotile, 
and nonsporulating cells. A scanning 
electron micrograph showed that strain 
BFLP-6T is irregular, rod-shaped, 
≈1.2–1.4 μm in length, and 0.4 μm 
in diameter. Colonies on Lowenstein-
Jensen medium supplemented with 
1.5% (wt/vol) sodium chloride were 
orange after incubation at 25°C for 
5 days. The colonies were positive 
for catalase, glucose fermentation, 
arginine dihydrolase, urease, and 
aesculin, and assimilation of glucose, 
mannitol, potassium gluconate, and 
malate. The colonies were negative 
for nitrate reduction to nitrite, oxidase, 
indole production, gelatin hydrolysis, 
N-acetyl-D-glucosamine; and 
assimilation of arabinose, mannose, 
maltose, caprate, adipate, citrate, and 
phenylacetate. The major fatty acids 
were C18:1ω9c, C16:0, and C16:1ω6c. 
Mycolic acids included α-mycolates, 
keto-mycolates, and nonhydroxylated 
fatty acid methyl esters.

In addition, strain BFLP-6T showed 
resistance to isoniazid, thiophene-2-
carboxylic hydrazide, hydroxylamine, 
thiacetazone, and picrate. However, 
the strain exhibited susceptibility to 
ciprofl oxacin, clarithromycin, and 
rifampin. The type strain BFLP-6T 
has been deposited in the German 
Collection of Microorganisms and 
Cell Cultures, under reference DSM 
45391T; and in the Belgian Coordinated 
Collections of Microorganisms under 
reference LMG 25372T.
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Figure. Neighbor-joining phylogenetic tree constructed from 16S rRNA gene sequences, 
showing the position of strain BFLP-6T (in boldface) among other Mycobacterium 
species. Numbers at node indicate bootstrap values (expressed as percentages of 
1,000 replications); only values >50% are given. Mycobacterium leprae TN was used 
as an outgroup. Scale bar indicates 0.01 substitutions per nucleotide position. GenBank 
accession numbers are in parentheses.
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Mycoplasma leachii 
sp. nov. in Calves, 

China
To the Editor: Mycoplasma 

leachii sp. nov., a new species 
designation for Mycoplasma sp. 
bovine group 7 (1), was initially 
isolated from joint fl uids of arthritic 
calves in southern Queensland, 
Australia, and its pathogenicity was 
established by experimental infection 
(2). It was represented by the type 
strain PG50. Subsequently, M. leachii 
was reported infrequently as a cause of 
polyarthritis in calves and mastitis in 
cows; the pathogen was also isolated 
from aborted fetuses and pneumonic 
bovine lungs (3–6) and from small 
ruminant hosts (7).

M. leachii is one of 5 recognized 
members of the M. mycoides cluster, 
which comprises 3 species (1). Most 
notable are M. mycoides subsp. 
mycoides small colony and M. 
capricolum subsp. capripneumoniae, 
the etiologic agents of contagious 
bovine and caprine pleuropneumonia, 
which are listed by the World 
Organisation for Animal Health 
as notifi able animal diseases. The 
M. mycoides subsp. capri and M. 
capricolum subsp. capricolum cause 
various symptoms in small ruminants 
(8). Strains of M. leachii that cause 
mastitis and polyarthritis in cattle 
are serologically distinct from other 
bovine Mycoplasma spp. (9). Most 
reported isolates of M. leachii were 
detected in Australia. We report the 
isolation of M. leachii in cattle in 
China.

During January–May 2009, 
severe polyarthritis was observed in 
≈100% of ≈350 female calves at the 
central calf rearing unit of a farm 
in Helongjiang Province, People’s 
Republic of China. Clinical signs 
were noticed at ≈3–5 days of age, 
with severity gradually increasing 
over the next 2 days. At that time, the 
carpal and tarsal joints were greatly 

enlarged because of accumulation 
of intraarticular fl uid. Ampicillin, 
sulfonamide, and streptomycin 
antimicrobial drug regimens for 
polyarthritis were ineffective. 
Approximately 100 calves died during 
the outbreak; the remaining calves 
recovered irrespective of treatment, 
but permanent disfi gurement of the 
appendicular skeleton was evident. 
The disfi gurement led to the calves 
being culled.

Necropsy was conducted on the 
calves that died during the outbreak, 
and gross and histopathologic fi ndings 
similar to those described (2,3) were 
observed. Nearly all diarthroidal 
joints were enlarged and contained 
yellow-gray turbid synovial fl uid and 
large yellow fi brin clots. The synovial 
membranes were slightly thickened, 
congested, and had some villous 
proliferation. Histologic examination 
of the affected articulations 
found severe, diffuse, subacute 
arthrosynovitis and bursitis.

Routine bacterial culture of 2 joint 
fl uid samples collected aseptically 
from different animals showed no 
bacterial growth. Mycoplasma spp.
infection was suspected, and the 
samples were forwarded to the 
laboratory for specifi c culture; 2 were 
positive for Mycoplasma spp. These 
isolates were designated GN407 and 
GN408.

The presence of M. leachii in 
joint fl uids and Mycoplasma spp.–
positive cultures was detected by PCR 
with the partial lppA gene amplifi ed 
with a protocol modifi ed from the 
method described by Frey et al. (10) 
and amplifi cation of the complete 
16S rRNA gene was performed 
by using the primers 16S-upper
5 ′ -AAAATGAGAGTTTGATCC
TGG-3′ and 16S-lower 5′-AGAAAG
GAGGTGATCCATCCG-3′. The 
primers were designed on the basis 
of the 16S rRNA gene sequence of 
M. leachii PG50 (U26054). PCR 
products were sequenced directly in 
both directions. Sequence analyses 
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were conducted by using MEGA 
version 4.1 (www.megasoftware.
net). The partial lppA gene nucleotide 
sequences of isolates GN407 and 
GN408 were submitted to GenBank 
under accession nos. HQ699892 and 
HQ699893, respectively.

PCR amplifi cations of the 2 joint 
fl uids and their cultures were positive 
for M. leachii. When we compared 
the complete 16S rRNA gene and 
the partial lppA gene, the 2 isolates 
from the same epizootic shared 100% 
nt identity. For 16S rRNA gene, the 
isolates shared 99.9%, 99.9%, and 
99.7% nt identities to M. leachii PG50, 
M. capricolum subsp. capricolum, 
and M. mycoides subsp. mycoides 
small colony, respectively. For partial 
lppA gene, the isolates shared 99.6%, 
95.1%, and 69.6% nt identities 
to M. leachii PG50, M. mycoides 
subsp. mycoides small colony, and 
M. capricolum subsp. capricolum, 
respectively.

Intraarticular inoculation of 
the passage cultures successfully 
reproduced the polyarthritis in calves 
1 month of age. Thus, there are notable 
similarities between our fi ndings 
and those reported in Australia (3). 
Multidisciplinary procedures, in-
cluding clinical assessment and 
comprehensive laboratory investiga-
tions of affected calves, were used 
to identify the etiologic agent. The 
results showed that the outbreak of 
the serious polyarthritis in calves was 
caused by M. leachii.

Our detection of M. leachii in 
China confi rms a wider geographic 
presence of this type of Mycoplasma 
spp. in cattle and suggests M. leachii 
is common and potentially distributed 
worldwide. Currently, the source of 
M. leachii infection and its means 
of spread have not been established. 
However, our epidemiologic and 
clinical investigations indicated clear 
evidence of seminal infection because 
all calves with arthritis were from 
dams that were fertilized by using the 
same batch of semen, and cows in the 

same herd that were fertilized by using 
a different batch of semen delivered 
healthy calves. More epidemiologic, 
molecular, and pathogenic studies are 
required to determine the relevance, 
distribution, importance, and diversity 
of M. leachii in cattle.
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Bartonella 
clarridgeiae in 
Fleas, Tahiti, 

French Polynesia
To the Editor: Bartonella species 

are small, gram-negative, fastidious, 
and hemotropic emerging pathogens 
that cause various human diseases 
and circulate between a large variety 
of mammalian and arthropod vectors. 
More than 30 Bartonella species have 
been isolated from humans as well 
as from wild and domestic animals 
worldwide (1). B. clarridgeiae was 
suggested to be a minor causative 
agent of cat-scratch disease (CSD) 
in humans, however, this suggestion 
remains controversial. Usually, the 
agent of CSD is B. henselae and its 
principal reservoir is domestic cats 
(Felis catus) (1,2). The principal 
vector of these 2 species is the cat 
fl ea (Ctenocephalides felis) (3,4). 
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We report Bartonella species in fl eas 
collected from cats and dogs in Tahiti, 
French Polynesia.

In October 2009, fl eas were 
collected from 1 cat and 9 dogs in 
Papeete, capital of Tahiti Island, 
French Polynesia. Fleas collected 
were kept in 70% ethanol and sent 
to the military veterinary service in 
Marseille, France; these fl eas were 
later sent to Unité de Recherche sur 
les Maladies Infectieuses et Tropicales 
Emergentes in Marseilles. The fl eas 
were identifi ed phenotypically by 
using current taxonomic criteria. DNA 
from fl eas and negative control DNA 
from noninfected laboratory lice were 
extracted by using a QIAamp Tissue 
Kit (QIAGEN, Hilden, Germany), as 
described (3).

Flea samples were tested for 
Bartonella spp. DNA by using the 
7900 HT Fast Quantitative Real-Time 
PCR System (Applied Biosystems, 
Foster City, CA, USA) and primers 
and Taqman probes specifi c for the 
16S–23S rRNA gene intergenic 
spacer region as described (5). Fleas 
were considered positive when cycle 
threshold was <30. All positive 
fl eas at screening were confi rmed 
by using standard Bartonella PCR 
and sequencing of partial internal 
transcribed spacer gene fragments 
by using primers URBarto1 and 
URBarto2, as described (3). B. 
elizabethae DNA was used as positive 
control. DNA sequencing reagents 
were obtained with BigDye Terminator 
Cycle Sequencing Ready Reaction Kit 
(ABI PRISM; Applied Biosystems). 
The sequences were assembled in 
Sequencher 4.2 (GeneCodes 2003; 
www.genecodes.com) and were 
compared with Bartonella sequences 
available in GenBank.

Overall, 81 fl eas were collected 
from 1 cat (13 fl eas) and 9 dogs (68 
fl eas). All 81 fl eas collected were 
morphologically identifi ed as C. felis. 

Sample fl eas were collected from 
animals visiting a veterinary clinic for 
neutering or vaccinations. The overall 

rate of Bartonella-positive fl eas by 
molecular screening with real-time 
PCR was 7.4% (6/81): 6 fl eas from 
the cat (6/13) and none from a dog 
(0/68). These positive samples were 
confi rmed after intergenic spacer PCR 
amplifi cation and sequencing with 
sequences at 100% identity with B. 
clarridgeiae (GenBank accession no. 
EU589237).

B. clarridgeiae was fi rst isolated 
from the pet cat of an HIV-positive 
patient in the United States (6). 
However, B. clarridgeiae has never 
been isolated or detected by molecular 
methods in humans, and thus its 
implication as a human pathogen 
remains controversial. The presence 
of B. clarridgeiae antibodies has been 
reported in a suspected case of CSD 
and in a patient with a chest-wall 
abscess (4). However, B. clarridgeiae 
has been detected on fl eas from 
various continents, including Europe, 
Asia, North America (1), Africa; 
New Zealand, and recently from New 
Caledonia (7).

In France, several studies have 
reported the molecular detection of 
B. clarridgeiae in the blood of a cat 
or in cat fl eas (C. felis), indicating 
the potential role of fl eas as vectors 
of this organism (8,9). Prevalence of 
this bacterium in cat fl eas may vary 
and be as high as 67.9% in cat fl eas 
from France (3). Moreover, DNA of 
B. henselae and B. clarridgeiae has 
been reported from cat fl eas from New 
Zealand (10). Similarly, co-infection 
with B. clarridgeiae and B. henselae 
has been reported in domestic cats 
from Europe and Asia (1). In our 
study, all Bartonella spp.–positive 
fl eas harbored B. clarridgeiae only; 
all were obtained from cats and none 
from dogs, similar to fi ndings reported 
from New Zealand (10), although B. 
clarridgeiae has been reported from a 
fl ea on a dog in Taiwan (2).

Papeete, the capital of Tahiti, is 
located in the South Pacifi c Ocean, and 
remains one of the most visited areas by 
tourists from all over the world. There 

are many stray cats and dogs in Tahiti 
that may be infected with Bartonella 
species and thus serve as a reservoir for 
these pathogens. Our result confi rms 
the presence of B. clarridgeiae in Tahiti 
and is a warning of the presence of fl ea-
borne bartonellosis and the potential 
risk of B. clarridgeiae or other fl ea-
borne diseases for humans exposed to 
cat fl eas.
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Bocavirus in 
Children with 

Respiratory Tract 
Infections

To the Editor: Four species of 
human bocavirus (HBoV1–4) have 
been identifi ed since 2005 (1–4). 
Several reports have documented that 
HBoV1 are prevalent in respiratory 
tract samples. Although there may be 
many asymptomatic carriers, HBoV1 
has been shown to cause respiratory 
tract diseases (1,5,6). HBoV2 has 
mainly been detected in fecal samples 
and has been linked to gastroenteritis 
(3,7,8). HBoV3 and HBoV4 have 

recently also been detected in fecal 
samples (3,4), although no link to 
disease has been established for these 
2 species. 

In this study, we identifi ed 
and characterized 3 HBoV species 
(HBoV1–3) detected in respiratory 
samples. Nasopharyngeal aspirates 
were collected from 1,238 children 
(784 boys and 454 girls) with acute 
lower respiratory tract infections 
hospitalized in Beijing Children’s 
Hospital from March 2008 through 
July 2010. Patients’ ages ranged from 
1 month to 9 years (median 10.0 
months, mean 32.1 months).

Viral nucleic acid was extracted 
from nasopharyngeal aspirates by 
using the NucliSens easyMAG 
system (bioMérieux, Marcy l’Etoile, 
France). We screened for HBoV1–4 
by nested PCR with touch-down 
procedure using primers targeting 
the viral proteins (VP) 1/2 region 
(4). For HBoV-positive samples, 
we then quantifi ed viral loads by 
real-time PCR (online Technical 
A p p e n d i x , w w w. c d c . g o v / E I D /
content/17/9/110078-Techapp.pdf). 
Additional viral infections were 
identifi ed in all screened specimens as 
described (9). To avoid contamination, 
the PCR process (including master 
mixture preparation, nucleic acid 
extraction, reaction installation, and 
DNA amplifi cations) were performed 
in separate dedicated areas. Strict 
controls were used during the process 
of nucleic acid extraction and PCR 
analyses to monitor contamination. 
All PCR products were verifi ed by 
sequence analysis.

We found 141 positive samples 
for HBoVs (11.4%) from patients 
ranging in age from 1 to 132 months 
(median 12.0 months, mean 19.8 
months) (GenBank accession 
nos. HQ871520–HQ871650 and 
HQ871664–HQ871673). Among these 
samples, 131 (10.6%; patient ages 
1–132 months, median 12 months, 
mean 19 months) were positive for 
HBoV1, 5 (0.4%; patients 1–113 

months of age, median 7.2 months, 
mean 29.2 months) for HBoV2, and 5 
(0.4%; 1–108 months of age, median 
12.0 months, mean 30.4 months) 
for HBoV3 on the basis of sequence 
alignment and phylogenetic analysis 
of PCR amplicons. No specimens 
were positive for HBoV4. The number 
of samples positive for HBoV1, -2, 
and -3 in children <5 years old was 
124/131 (94.7%), 4/5 (80%), and 
4/5 (80%), respectively. Additional 
respiratory viruses were co-detected 
in 120/141 (85.1%) HBoV-positive 
patients (Table). An unanticipated 
fi nding was that real-time PCR only 
detected 1/5 positive sample for 
HBoV2 (viral load 4.87 × 109 copies/
mL) and 2/5 positive samples for 
HBoV3 (viral load 2.59 × 104 and 
4.1 × 102 copies/mL). In contrast, we 
detected viral loads of 8.35 × 104 to 
1.28 × 109 copies/mL in 5 randomly 
selected HBoV-1–positive samples.

The clinical diagnoses of 
patients providing HBoV-positive 
samples included pneumonia (63.1%), 
bronchitis (14.9%), bronchopneumo-
nia (12.8%), and acute asthmatic 
bronchopneumonia (9.2%). No 
clinically signifi cant differences were 
found between the signs and symptoms 
of patients with HBoV1, -2, and -3 
(cough, sputum production, fever, 
runny nose, wheezing, and diarrhea). 
For patients positive for HBoV3, the 
major diagnoses were pneumonia 
(2/5), bronchopneumonia (2/5), and 
acute asthmatic bronchopneumonia 
(1/5). Main signs and symptoms 
included cough (5/5), wheezing (4/5), 
sputum production (3/5), fever (3/5), 
runny nose (1/5), and diarrhea (1/5). 
For patients positive for HBoV2, 
the diagnoses were pneumonia (4/5) 
and bronchopneumonia (1/5), and 
main signs and symptoms included 
cough (5/5), sputum production (4/5), 
wheezing (3/5), fever (3/5), and runny 
nose (2/5) (Table).

HBoV2 and HBoV3 were detected 
sporadically during the study. HBoV3 
was detected in samples collected in 
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July and October 2008, December 
2009, and March and April 2010, 
whereas HBoV2 was detected in May, 
June, and October 2008, March 2009, 
and January 2010. The prevalence of 
HBoV1, which was responsible for 
92.9% of the HBoV cases, was highest 
in January 2009 and April 2010.

Multiple-alignment analysis of 
sequences obtained in this study 
and reference sequences from 
GenBank (accession nos. FJ948861, 
NC_012564, EU918736, HM132056, 
and HQ152935) by using MEGA 4.0 
(10) showed that amino acids in HBoV 
VP1/2 regions were 94.8%–100% 
identical among the strains of same 
species and 76.3%–100% identical 
among strains of different species. No 
obvious nucleotide and amino acid 
differences were found for the HBoV3 
strains detected in respiratory samples 
and those in stool samples.

 In summary, we report detection 
of genomic DNA of HBoV1, -2, and 
-3 in children with lower respiratory 
tract infections in China. The 
predominant HBoV species identifi ed 

in our study was HBoV1. HBoV2 and 
HBoV3 appear to be present in much 
fewer positively identifi ed cases and 
their viral load seems very low. For 
these latter viruses, however, low 
level mucosal contamination from 
the gastrointestinal tract cannot be 
entirely excluded in all cases. Further 
investigations are needed to confi rm 
potential associations of HBoV2 and 
HBoV3 with acute lower respiratory 
tract infections, to determine their 
replication in the respiratory tract, and 
the viruses’ role in human disease.
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Highly Virulent 
Escherichia coli 
O26, Scotland

To the Editor: Hemolytic uremic 
syndrome (HUS) is a rare disorder 
characterized by microangiopathic 
hemolytic anemia, microthrombi, 
and multiorgan injury. HUS is one 
of the commonest causes of acute 
renal failure in children worldwide 
and is most frequently precipitated 
by infection with verotoxin-
producing Escherichia coli (VTEC) 
such as E. coli O157 (1). However, 
non-O157 VTEC serotypes have been 
increasingly found in the development 
of HUS (2–4).

Although previous surveillance 
of childhood HUS in Scotland 
identifi ed E. coli O157 in >90% of 
cases, non-O157 serotypes have 

also been associated with HUS (5). 
In 2010, several particularly severe 
cases of HUS were reported to Health 
Protection Scotland by a consultant 
pediatric nephrologist. Subsequent 
tests identifi ed the pathogen in these 
cases as E. coli O26. However, in a 
recent study of pediatric HUS cases in 
Europe, children infected with E. coli 
O26 did not exhibit different clinical 
signs and symptoms from patients 
infected with other VTEC serotypes 
(6). To establish whether the host 
pathophysiologic responses to E. coli 
O157 and E. coli O26 strains differed, 
we analyzed a cohort of children with 
HUS who were infected with these 
VTEC serotypes.

In Scotland, most patients with 
pediatric thrombotic microangiopathy 
are referred to a specialist pediatric 
hospital, which immediately reports 
cases of HUS to Health Protection 
Scotland as part of national 
surveillance. To test the hypothesis 
that E. coli O26 was more virulent 
than E. coli O157, we performed 
an age-matched, nested case–case 
study of HUS patients and compared 
host clinical markers, treatment, 
and outcomes from pediatric cases 
in 2010. Data collection has been 
described elsewhere (5). The 
statistical signifi cances of associations 
between categorical variables were 
investigated by using χ2, Fisher exact, 
Mann-Whitney, or t tests. All analyses 
were performed by using SPSS 
version 11 (SPSS Inc., Chicago, IL, 
USA) with a signifi cance level of 5%.

Although initial signs and 
symptoms were similar for both sets 
of cases, i.e., bloody diarrhea and 
abdominal pain, statistical analysis 
showed that children with O26-HUS 
were more likely to have neurologic 
complications and diabetes mellitus 
and require admission to the intensive 
care unit than O157-HUS patients (p 
= 0.02 for neurologic complications 
and diabetes and p = 0.04 for 
admission to an intensive treatment 
unit; Table).

All patients with HUS were 
oligoanuric, and the 2 groups did not 
differ with respect to this parameter. 
However, O26-HUS patients had 
signifi cantly longer periods of anuria 
than O157-HUS patients (p = 0.04; 
Table) and were more likely to require 
treatment with hemofi ltration than with 
peritoneal or hemodialysis (p = 0.001; 
Table). One patient with O26-HUS 
also experienced cardiomyopathy 
resulting in reduced left ventricular 
function.

Our study illustrates the potential 
for increased severity of E. coli O26 
infection in children. In Scotland, HUS 
is more commonly associated with E. 
coli O157 infection, and the outcome 
for children infected with this pathogen 
is much better than that reported in 
other studies (7,8). In this study, the 
clinical severity and outcomes for the 
children with O26-HUS were worse 
than for children requiring treatment 
for O157-HUS. We investigated 
the prehospital management of E. 
coli O157 and O26 patients in this 
cohort and found no difference in 
pharmacologic intervention or duration 
of delay in admission to hospital.

In our cohort, vtx1 and vtx2 genes 
were detected in isolates from 2 of 
3 patients. A diagnosis was made in 
the third patient by detection of E. 
coli O26 lipopolysaccharide–specifi c 
immunoglobulin M in serum; it was 
therefore not possible to confi rm the 
presence of vtx genes. However, it is not 
unusual for VTEC to be undetectable 
in stool samples from patients with 
HUS, most likely because of intrahost 
bacteriophage lysis. Therefore, 
serodiagnosis of VTEC is considered 
a necessary adjunct to bacteriological 
confi rmation of infection (9). A recent 
study suggests E. coli O26 exists as a 
highly dynamic group of organisms 
that can undergo verotoxin gene loss 
and be transferred during infection in 
humans, resulting in new pathogenic 
clones (10). Therefore, vtx2 gene 
acquisition by E. coli O26 may have 
contributed to increased virulence.
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Our study was limited by the small 
number of patients with pediatric O26-
HUS. However, given the severity of 
the complications experienced by the 
children in this cohort, we believe it 
is necessary to communicate these 
fi ndings promptly to the international 
community.

We suggest that infection with 
E. coli O26 in children can result in 
more severe and complicated forms 
of HUS than those caused by E. coli 
O157. In contrast to the fi ndings of 
Gerber et al., we found that there 
was a signifi cant difference in 
neurologic complications between 
the 2 groups (2). Epidemiologic 
investigations found that 2 of the 
3 children lived on farms and may 
have acquired infection while playing 
near their homes (the other was 
acquired through foreign travel). Risk 
communication of VTEC infection 
to parents of young children who 
live in farming communities remains 
problematic, perhaps because of the 

perception that immunity has been 
acquired. Although this suggestion 
may be true for adults, children are 
likely to be immunologically naive. 
Salient public health messages on 
simple precautionary behavior need 
to be regularly reinforced because 
prevention of VTEC infection 
prevents HUS. 
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Table. Characteristics of infection in children with Escherichia coli O157 versus E. coli
O26, Scotland, 2010* 
Variable O157 HUS, n = 12 O26 HUS, n = 3 p value 
Age, y 4.5  1.0 3.7  1.3 
Clinical signs and symptoms 
 Diarrhea 12 3
 Bloody diarrhea 8 (67) 2 (67) NS
 Abdominal pain 8 (67) 3 (75) NS
 Fever 2 (17) 1 (33) NS
 Neurologic involvement 3 (25) 3 (100) 0.02
 Diabetes 1 (12) 2 (67) 0.02
 Cardiomyopathy 0 1 (33) 0.04
 Anuria, d 7.7  2.4 15.7  1.3 0.04
Clinical parameters 
 Leukocyte count  109/L 42.1  14.4 25.9  4.8 NS
 C-reactive protein, mg/L 93.5  28.4 151  74 NS
 Serum albumin, g/L 22.5  1.3 22.3  2.4 NS
 Lactate dehydrogenase, IU/L 2,521  362 1,991  642 NS
Admission to ITU 3 (25) 3 (100) 0.04
Duration of hospitalization, d 13.2  2.2 25  3.8 0.03
Treatment 
 Peritoneal dialysis, d 7.4  1.9 10 NS
 Hemodialysis, d 8.5  1.5 8.3  3.0 NS
 Hemofiltration 0 3 (100) 0.001 
 Laparotomy 0 1 (33) 0.04
Postdischarge hypertension 0 2 (67) 0.01
*Values are mean  SE  or no. (%). Significance relates to difference between groups. HUS, 
hemolytic uremic syndrome; NS, not significant, ITU, intensive treatment unit.  
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Perinatal 
Transmission of 

Yellow Fever, 
Brazil, 2009

To the Editor: Although urban 
cases of yellow fever have not been 
reported in Brazil since 1942, sylvatic 
yellow fever is still endemic to the 
northern and middle-western states. 
In the past decade, the endemic area 
has spread southward and eastward, 
approaching most populated states 
(1). In 2009, there was an outbreak 
of sylvatic yellow fever in São Paulo 
State that caused 28 cases and 11 
deaths. In the affected area, there had 
been no reports of yellow fever since 
the 1930s (2). In the outbreak setting, 
a case of perinatal yellow fever 
transmission was diagnosed. 

The mother was a 30-year-old 
woman exposed to yellow fever in 
late pregnancy in a sylvatic area near 
Piraju (23°11′44′′S, 49°22′54′′W), 
a city 100 km from Botucatu. The 
patient had not received yellow fever 
vaccine and had not traveled to yellow 
fever–endemic regions in the previous 
months. The exposure to yellow fever 
occurred during regular walks in a 

sylvatic area, a habit that continued 
until late pregnancy. She had fever, 
headache, and jaundice on March 14, 
2009. Three days later, on March 17, 
she delivered a female infant through 
vaginal partum in a hospital in her 
hometown. 

The mother´s symptoms 
were mild. She was admitted to 
Botucatu Medical School Hospital 
7 days after delivery; she had fever, 
jaundice, and conjunctival suffusion. 
Liver enzymes were elevated 
(aspartate aminotransferase [AST] 
246 U/L, alanine transaminase 
[ALT] 324 U/L, γ-glutamyl transpep-
tidase 221 U/L, and alkaline 
phosphatase 338 U/L). She was mildly 
anemic (hemoglobin level 10.2 g/dL), 
but leukocyte and platelet counts were 
within reference ranges. There were 
no other laboratory abnormalities. 
She was discharged after 7 days with 
complete recovery. 

The infant girl was born 
asymptomatic on March 17, with a 
birthweight of 3,800 g and Apgar 
scores of 9–10. She was discharged 
from the hospital after 2 days of 
exclusive breast-feeding. On the third 
day of life, she had fever and cyanosis 
and was readmitted to the local 
hospital with suspected pneumonia. 
She received antimicrobial drugs but 
showed no improvement. On the 8th 
day of life, she had hematemesis, 
melena, bleeding at venipuncture 
sites, hypoglycemia, and oliguria.

The newborn was transferred to 
the Neonatal Intensive Care Unit at 
Botucatu Medical School Hospital. 
At admission, she had hypotension, 
tachycardia, cutaneous paleness, 
jaundice, hepatomegaly, and melena. 
The initial diagnostic hypothesis was 
congenital or hospital-acquired sepsis, 
but the mother´s diagnosis prompted 
doctors to investigate possible yellow 
fever. The infant was intubated for 
ventilatory support and received 
volume expansion, vasoactive 
amines, antimicrobial drugs, blood 
components (erythrocytes, platelets, 

fresh frozen plasma, cryoprecipitate), 
and drugs to control bleeding. Liver 
enzymes values were initially high 
(AST 4,072 U/L, ALT 1,420 U/L) but 
fell abruptly within 3 days (AST 150 
U/L, ALT 114 U/L).

Despite the therapy, the 
newborn experienced liver and renal 
failure, disseminated intravascular 
coagulation, seizures, and fi nally 
coma. She died on the 12th day of 
life (4th day of hospitalization in the 
neonatal intensive care unit). Autopsy 
specimens showed massive liver 
necrosis, pulmonary hemorrhage, and 
acute tubular necrosis (Figure).

The mother had serologic tests 
(immunoglobulin M antibody capture 
ELISA) done on the 11th day of 
disease. Test results were positive for 
yellow fever and negative for dengue 
fever. The newborn had similar 
results from serum samples collected 
5 days after onset of symptoms with 
confi rmation by reverse transcription 
PCR (RT-PCR). RT-PCR was 
performed as described by Deubel et 
al. (3). Nucleotide sequencing showed 
a wild yellow fever virus belonging 
type I of South American genotype 
1E, according to the classifi cation 
proposed by Vasconcelos et al. (4). 
RT-PCR performed with samples of 
the mother´s serum did not amplify 
yellow fever virus sequences. 
However, the serum was collected on 
the 11th day post symptoms when the 
sensitivity of the test is low.

The vertical transmission of 
arboviruses has been documented. 
Pouliot et al. reviewed direct 
and indirect evidence for vertical 
transmission of dengue virus (5). 
Vertical transmission has also been 
reported for West Nile encephalitis and 
western equine encephalitis (6). This is 
not the case for yellow fever. Reports 
of yellow fever during pregnancy 
are scarce (7), and we found none 
that describe vertical transmission to 
newborns. However, vaccine virus 
was isolated from asymptomatic 
newborns from pregnant women who 
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were inadvertently administered 17D 
vaccines (8). Still, mother-to-child 
transmission in late pregnancy or 
during delivery is a likely explanation 
for this newborn infection. The 
possibility of acquiring the virus 
through a mosquito bite is unlikely 
because urban cases of yellow fever 
have not occurred in Brazil in the past 
50 years and were not reported in the 
present outbreak. 

The timing of the newborn’s 
symptoms also argues against the 
possibility of transmission from 
a mosquito. We cannot rule out 
transmission through breast-feeding, 
which has been reported for the yellow 
fever vaccine virus (9). However, this 
would presuppose a short incubation 
period. In conclusion, this case points 
out to the possibility of vertical 
transmission of yellow fever. We 
imagine that similar cases can occur 
in yellow fever–endemic settings 
and may be identifi ed by improved 
surveillance.
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Figure. Microscopy fi ndings of autopsy specimens from a 12-day-old girl with yellow fever, 
Brazil, 2009. A) Massive liver necrosis, with proliferation of ductular-like structures around 
portal tracts (arrow); B) hepatocytes with microvesicular fatty changes (arrows); C) intra-
alveolar lung hemorrhage (arrows); D) renal tissue showing acute tubular necrosis (arrows). 
Panels A and C, original magnifi cation ×200; panels B and D, original magnifi cation ×400. 
A color version of this fi gure is available online (www.cdc.gov/EID/content/17/9/110242-F.
htm).
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Pathogenic 
Leptospira spp. 
in Wild Rodents, 
Canary Islands, 

Spain
To the Editor: Leptospirosis is 

a major emerging infectious disease 
with a worldwide distribution (1). 
It is a systemic disease of humans 
and domestic animals (2). Regarded 
globally as a zoonosis because it is 
acquired by humans from contact with 
animals or from water contaminated 
with the urine of infected animals, it 
is presumed to be the most widespread 
zoonotic disease in the world (1,2). 
Species such as mice (Mus spp.) and 
rats (mainly Rattus norvegicus and 
R. rattus) serve as reservoirs for their 
host-related serovars (3).

Human patients usually exhibit 
a nonspecifi c self-limiting febrile 
illness; however, in 5%–10% of cases, 
severe forms of the disease develop, 
including Weil disease and severe 
pulmonary hemorrhagic syndrome. 
Case-fatality rates for Weil disease 
and severe pulmonary hemorrhagic 
syndrome are >10% and >74%, 
respectively (4,5).

Because leptospirosis has been 
found in humans in the Canary 
Islands (J. Alcoba-Flores, pers. 
comm.), detecting carrier animals 
is vital to the understanding of 
enzootic and epizootic leptospirosis 
in this environment. We examined 
the possible role of the rodent species 
found in the Canary Islands in the 
transmission of this pathogen to 
determine the risk for humans in these 
islands.

A total of 149 wild rodents (74 R. 
rattus and 75 Mus domesticus) were 
captured during 20009–2010 from 
4 of the Canary Islands (Tenerife, 
El Hierro, La Gomera, Lanzarote). 
Urinary bladders of the animals were 
collected and preserved in 100% 
ethanol. Genomic DNA was extracted 
by using the Fast DNA Kit (BIO 101 

Systems: MP Biomedicals, Santa Ana, 
CA, USA).

The lipL32 fragment (497 bp), 
which is present only in pathogenic 
leptospires, was amplifi ed according 
to the method of Bomfi m et al. (6) 
by using a MyCycler thermocycler 
(Bio-Rad, Hercules, CA, USA). L. 
interrogans serovar Icterohemorragiae 
(RGA strain) was used as a positive 
control.

Twenty-two samples were 
positive for Leptospira spp., indicating 
a general prevalence of 14.8% in the 
rodents. Although the prevalence was 
higher in rats (20.3%) than in mice 
(9.3%) (Table), the difference was not 
signifi cant (χ2 test). Positive samples 
were obtained from all the studied 
islands and for both host species in all 
of them (Table), without signifi cant 
differences in the prevalences between 
host species or between islands.

To confi rm the amplifi ed products 
belonged to pathogenic Leptospira 
spp., we sequenced some amplicons. 
Sequencing reactions were performed 
for both strands at the University of 
La Laguna Genomic Service. When 
the sequences were compared, 2 
different sequences were obtained. 
The fi rst sequence, L19 (GenBank 
accession no. HQ231747), from rats, 
clustered with L. interrogans serovar 
Copenhageni (GenBank accession no. 

AE016823) and different serovars of 
the same species by BLAST (99% 
identity). Previous results associate L. 
interrogans serovar Copenhageni with 
Rattus spp. (7). However, the sequence 
obtained from mice (GenBank 
accession no. HQ231748), L47, 
showed a 100% BLAST identity with 
L. borgpetersenii (GenBank accession 
nos. DQ320625.1 and DQ286415.1).

New and published Leptospira 
sequences were aligned with 
the multiple alignment program 
ClustalW in MEGA3.1 (8), and minor 
corrections were made manually. The 
alignment for the 497-bp fragment 
starts at nt position 208, with respect 
to the complete sequence of the lipL32 
(AY609332), and ends at nt position 
705.

Phylogenetic relationships were 
inferred by using the neighbor-joining 
distance method with MEGA3.1. At 
least 1,000 bootstrap replicates were 
used to infer statistical support at branch 
nodes. The consensus tree yielded 3 
monophyletic groups clearly separated 
by high bootstrap values. The fi rst 
clade was formed by L. interrogans, 
L. kirschneri, and L. noguchii (93% 
bootstrap value). The sequence L19 
was included in the L. interrogans node 
(92% bootstrap value). The second 
clade included L. borgpetersenii and 
L. weilii as a monophyletic group 
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Table. Prevalence of pathogenic Leptospira spp. in rodents, by island, Canary Islands, 
2009–2010* 
Island and host species No. (% positive) % Prevalence (95% CI) 
Tenerife 11 (49) 22.4 (10.7–34.1) 
 Mus domesticus 2 (12) 16.6 (0–37.6) 
 Rattus rattus 9 (37) 24.3 (10.5–38.1) 
La Gomera 4 (16) 25.0 (3.8–46.2) 
 M. domesticus 3 (10) 30.0 (1.6–58.4) 
 R. rattus 1 (6) 16.7 (0–46.5) 
El Hierro 2 (29) 6.9 (0–16.1) 
 M. domesticus  1 (16) 6.20 (0–18.11) 
 R. rattus 1 (13) 7.7 (0–22.2) 
Lanzarote  5 (55) 9.1 (1.5–16.7) 
 M. domesticus  1 (37) 2.7 (0–7.9) 
 R. rattus 4 (18) 22.2 (3–41.4) 
Total 22 (149) 14.8 (11.9–17.7) 
 M. domesticus 7 (75) 9.3 (2.7–15.9) 
 R. rattus 15 (74) 20.3 (11.1–29.5) 
*No., number of rodents studied; positive, samples positive for pathogenic Leptospira spp.; CI, 
confidence interval. 
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(97% bootstrap value). The sequence 
L47 clustered with L. borgpetersenii 
DQ286415 with a high bootstrap value 
(82%). These results are in accordance 
with those obtained by Haake et al. (9) 
based on lipL32. Finally, L. santarosai 
sequences formed the third separate 
clade (100% bootstrap) (data not 
shown).

Although the method we used 
does not enable specifi c identifi cation, 
determining the most similar species 
by BLAST is needed for control 
programs. L. interrogans serovar 
Copenhageni is the predominant 
infecting serovar among patients 
with severe leptospirosis (7), and 
L. borgpetersenii is also commonly 
acquired from mice.

On the basis of these fi ndings, the 
global distribution of Leptospira spp. 
must be revised to include the Canary 
Islands, with rodents as natural hosts. 
Because pathogenic Leptospira spp. 
were detected on every island studied 
and in both analyzed species, R. rattus 
and M. domesticus, the distribution 
of this pathogen likely extends to 
even the islands not studied. The 
high incidence found suggests that 
rodents play a role in transmission of 
human leptospirosis. Further studies 
are needed to identify other possible 
reservoir hosts and to determine the 
risk areas for acquiring pathogenic 
leptospires in the Canary Islands.
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Highly 
Pathogenic Porcine 

Reproductive 
and Respiratory 
Syndrome Virus, 

Asia
To the Editor: Recently, the 

novel and highly virulent variant of 
porcine reproductive and respiratory 
syndrome virus (PRRSV), which fi rst 
emerged in the People’s Republic of 
China and Vietnam in 2006 (1), has 
rapidly spread in pigs in Southeast 
Asia. The affected countries include 
Bhutan, Cambodia, Laos, Malaysia, 
Myanmar, the Philippines, Thailand, 
and Singapore. In eastern and northern 
Asia, South Korea and Russia were 
also reported to be affected (2) 
(Figure). The epidemic affected not 
only large commercial farms but also 
the backyard industry, which created 
a serious problem for the global 
swine industry and for food safety. 
In February 2011, the Veterinary 
and Animal Breeding Agency in 
Ulaanbaatar, Mongolia, confi rmed 
an outbreak of porcine reproductive 
and respiratory syndrome (PRRS) 
(3). Nearby neighbors, such as Japan, 
North Korea, Indonesia, and other 
Asia-Pacifi c countries, are also at risk.

PRRS was fi rst reported in the 
United States in 1987. The disease 
causes reproductive failure during 
late-term gestation in sows and 
respiratory disease in pigs of all ages. 
In 2006, a new, highly pathogenic 
PRRS emerged, characterized by high 
fever (41°C–42°C), skin discoloration/
reddening, high incidence of illness 
(50%–100%), and high proportion 
of deaths (20%–100%) in pigs of 
all ages. This new PRRS has spread 
throughout the swine industry in 
China, resulting in the culling of an 
estimated 20 million pigs annually in 
2006–2007 in China (4). PRRSV is 
a member of the family Arteriviridae 
in the order Nidovirales, which also 
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includes severe acute respiratory 
syndrome coronavirus.

PRRSV is a single-stranded 
positive sense RNA virus that shows 
high rates of genetic diversity. In the 
genome of the novel highly pathogenic 
PRRSV mutant, 4 deletions (2 deletions 
in nonstructural protein 2, one deletion 
in the 5′ untranslated region, and one 
deletion in the 3′ untranslated region), 
and some other point mutations, 
have occurred, which were markedly 
different from those found in any other 
previous virus isolate.

After a surveillance study of the 
epidemic and an analysis of >300 
novel highly pathogenic PRRSVs 
were conducted, the highly pathogenic 
PRRSV from China was considered 
to have gradually evolved from 
CH-1a, a local PRRSV isolate. The 
evolutionary path could be traced 
through intermediate PRRSV strains 
(5). Moreover, we found that highly 
pathogenic PRRSV has a further 
enlarged deletion in nonstructural 
protein 2.

Highly pathogenic PRRSV 
fi rst emerged in China and Vietnam 
almost simultaneously in 2006, and 

the epidemic focus was in the area 
between southern China and northern 
Vietnam (6,7). Although no evidence 
has shown that the highly pathogenic 
PRRSV isolate from China or 
Vietnam has spread in other areas, 
highly pathogenic PRRS has spread 
throughout the Malaysian Peninsula 
to southern Russia.

In addition, all highly pathogenic 
PRRSV isolates share high sequence 
identity and have the same deletions as 
the highly pathogenic PRRSV isolated 
from China or Vietnam. PRRSV can 
spread through a variety of routes, 
including direct contact between 
pigs, droplet contact through nasal 
secretions, direct contact with saliva 
and feces, and indirect contact.

PRRS has spread rapidly around 
the world through pig sales, semen, 
and airborne transmission, including 
from airline passengers who carry 
the virus on their clothing, shoes, or 
equipment while traveling (8). In the 
global market, any virus emerging 
in the highly pathogenic form is a 
threat. The risk of highly pathogenic 
PRRS spreading to other countries is 
increasing.
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Figure. Areas in Asia where outbreaks of highly pathogenic porcine reproductive and 
respiratory virus syndrome occurred. The countries or regions affected (North Asia, East 
Asia, Asia, and South Asia) are indicated. A color version of this fi gure is available online 
(www.cdc.gov/EID/content/17/9/110411-F.htm). 
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Etymologia: 
Pseudoterranova 

azarasi

To the Editor: Regarding 
the March 2011 Etymologia on 
Pseudoterranova azarasi (1), we think 
that someone literally missed the boat 
on the derivation of Pseudoterranova. 
Although the Greco-Latin amalgam, 
Pseudoterranova, translates to “false 
new earth,” the generic name of 
the organism refers to the ship, the 
Terra Nova, which Robert Falcon 
Scott captained en route to Antarctica 
exactly 100 years ago in his ill-fated 
attempt to be the fi rst person to reach 
the South Pole.

During the Antarctic summer 
of 1911–12, while Scott and 4 
companions trudged toward the South 
Pole, the ship’s surgeon, Edward 
Leicester Atkinson, who remained 
with the Terra Nova, dissected polar 
fi sh, birds, and sea mammals, looking 
for parasites. Atkinson found an 
unusual nematode in a shark, and in 
1914, he, along with parasitologist 
Robert Thomson Leiper of the 
London School of Tropical Medicine, 
commemorated the ship by conferring 
the name Terranova antarctica upon 
this newly discovered creature (2).

The genus Pseudoterranova was 
established by Aleksei Mozgovoi in 
1951 for a somewhat similar nematode 
obtained from a pygmy sperm whale. 
Pseudoterranova azarasi, the subject 
of the Etymologia, was originally 
described in 1942 as Porrocecum 
azarasi, but recent molecular work, 
as described by Arizono et al. (3) 
and Mattiucci and Nascetti (4), 
showed that this nematode is part 
of a large species complex within 
Pseudoterranova. Thus, it has been 
transferred to this genus as part of the 
P. decipiens species complex.

The nomenclatural specifi cs are 
complex and arcane. However, in 
this centennial year of the Terra Nova 
expedition, we think it is worthwhile 

to remember the historic origins of 
these names.
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Corrections
Vol. 16, No. 2

Some data were listed incorrectly in Table 1 and the 
text in the article Epidemiology of Cryptococcus gattii, 
British Columbia, Canada, 1999–2007 (E. Galanis et 
al.). The article has been corrected online (www.cdc.
gov/eid/content/16/2/251.htm).
DOI: http://dx.doi.org/10.3201/eid1709.C11709

Vol. 17, No. 3
References were misnumbered in the Appendix 

Table of the article Mycobacterium lentifl avum in 
Drinking Water Supplies, Australia (H.M. Marshall et 
al.). The article has been corrected online (www.cdc.
gov/eid/content/17/3/395.htm).
DOI: http://dx.doi.org/10.3201/eid1709.C21709

Vol. 17, No. 6
The abstract of the article Wild Birds and Increased 

Transmission of Highly Pathogenic Avian Infl uenza 
(H5N1) among Poultry, Thailand (Juthatip Keawcharoen 
et al.) incorrectly referred to the swab samples collected. 
The article has been corrected online (www.cdc.gov/eid/
content/17/6/1016.htm).

DOI: http://dx.doi.org/10.3201/eid1709.C31709

Vol. 17, No. 7
In the article Hansen Disease among Micronesian 

and Marshallese Persons Living in the United States (P. 
Woodall et al.), the fi rst paragraph of the Results section 
should reference 686 total cases of Hansen disease in 
the United States. The article has been corrected online 
(www.cdc.gov/eid/content/17/7/1202.htm).
DOI: http://dx.doi.org/10.3201/eid1709.C41709



ABOUT THE COVER

Unexpected consequences fuel the creative mind. The 
stuff of adventure in literature, their twists and turns 

wreak havoc in the science laboratory and the art studio 
alike. Frans Snyders, old master and founder of Baroque 
still life with animals, understood the unexpected and 
its power to surprise and used it to animate his work. A 
thriving arts market in 17th-century Flanders, supported by 
growing prosperity and curiosity about the natural world, 
provided a rich environment for still life painting, known 
since antiquity but always relegated low down the ladder 
of genres.

As he expressed the exuberance of his age in lifeless 
objects made dynamic and relevant, Snyders elevated the 
genre. His compositions often contained live animals as 

well as carcasses at the butcher shop or game fresh from the 
hunt. He so loved this part of the work that he abandoned 
still lifes altogether to become one of the fi rst animaliers. He 
collected specimens of local and exotic animals to observe 
their behavior and physical characteristics and improve his 
specialized portrayal of them.

Snyders was born in Antwerp, center of the arts during 
the Counter Reformation and playground of such luminaries 
as the Brueghel family of painters, Peter Paul Rubens, 
and Anthony van Dyck. A student of Pieter Brueghel the 
Younger, Snyders managed to convey the local culture 
not just with accuracy but with humor and commentary in 
compositions later considered best of the genre. He joined 
the Antwerp painters Guild of St. Luke and, like all serious 
artists of his time, visited Italy to study the masters. He was 
competent and prolifi c and attracted royal patronage and 
great popularity at home and abroad.
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Frans Snyders (1579–1657). Still Life with Fighting Monkeys (1635) Oil on canvas (74.9 cm × 108 cm). Bequest of John Ringling, 
1936, The John and Mable Ringling Museum of Art, the State Art Museum of Florida, a division of Florida State University

The Monkey’s Paw1

Polyxeni Potter

1Short story by W.W. Jacobs.
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ABOUT THE COVER

Snyders enjoyed the friendship of the best artists of 
his day rather than being overshadowed by them. Rubens, 
whose star eclipsed all those around him, admired his 
skills and commissioned him to paint animals and still 
life elements in many of his works. Once, when a patron 
could not tell their work apart, Rubens consented that no 
one could depict dead animals better than Snyders, though 
when it came to live ones, he, Rubens, was the best. Van 
Dyck painted several portraits of Snyders, who was related 
to the Connelis de Vos family of painters by marriage and 
counted among his students and associates Jan Fyt, a still 
life master in his own right.

Animal still life—hunting or market scenes, butcher 
stalls, kitchen pantries―were transformed from static 
displays to vibrant collections of specimens shown to best 
advantage, colored with symbolism, and injected with 
humanity and interest. In his more than 50-year career, 
Snyders developed and refi ned his skills, leaving behind 
many paintings and drawings, hundreds of which survive. 
Still Life with Fighting Monkeys, on this month’s cover, 
contains many of the artist’s fi nest features.

Middle-class folks were not allowed to hunt in 
Snyders’ Flanders, only the nobility. And though this 
painting does not show large trophy game, the row of 
colorful fi nches secured on a willow branch and small birds 
lying pathetically on the edge of the table hint at the status 
of this household―also home of such exotic pets as the 
mischievous monkeys in the center of the action. In the 
artist’s style, what might have been a sedate tabletop scene 
is enlivened by altercating primates, themselves joined by 
hostile feline intruders.

Having toppled the basket, upsetting the fruit and 
scattering the arrangement, the monkeys tugged nervously 
on the branch of rainier cherries already manhandled and 
jutting off to nowhere. The fi nch display collapsed in 
a heap, china overturned and worse, and two angry cats 
ready to pounce from opposite ends complete the picture. 
Snyders’ skills shine in the fur of the live animals and the 
texture of the game birds, which far from rigid or damaged 
by the hunt are soft and languid as they rest on their backs 
human-like. The fruit is plump and enticing, even rolled to 
the edge of the cloth. Small branches with crinkly leaves 
add to the natural feel of the original arrangement.

Monkeys were frequent visitors in Flemish paintings 
of this era, often linked to excess and greed, their 
troublesome anthropomorphic features mimicking the 
foolish aspects of human behavior. Shameless and unruly, 
they invite symbolism in this scene: the best choreographed 
arrangements could be instantly ruined by the slightest 
intrusion. This not only in still life painting but anywhere 
the law of unintended consequences applies, and no less in 
public health, where each day nature’s basket is toppled by 
unexpected ecologic, social, and biologic paws.

In this issue of Emerging Infectious Diseases alone, 
diverse offerings from around the world attest to the 
immense infl uence of the monkey’s paw, particularly when 
another creature infl ames an already dangerous situation. 
Such is the case with infl uenza. In the past century, three 
pandemics swept the globe in which viruses from birds 
likely played a role. A new strain, infl uenza A virus (H5N1), 
spread through bird populations across Asia, Africa, and 
Europe, infecting domesticated birds, including ducks and 
chickens, and long-range migratory birds. Its fi rst recorded 
appearance in humans was in Hong Kong in 1997.

Each time a new element of uncertainty is thrown 
into the mix, what will come out and how it will behave 
become more diffi cult to predict. Snyders knew this when 
he painted the fi ghting monkeys and the cats in his still life 
in Flanders. But the monkey’s paw in pandemic infl uenza 
remains to be seen.
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NEWS & NOTES

Upcoming Issue
Global Spread of Carbapenemase-producing Enterobacteriaceae

Bacterial Causes of Childhood Empyema, Australia

Pandemic (H1N1) 2009 Infection among Close Contacts 
Quarantined in Beijing, China

Oseltamivir-Resistant Pandemic (H1N1) 2009 Virus Infection in 
England and Scotland, 2009–2010

Multidrug-Resistant Tuberculosis, People’s Republic of China

Invasive Infections in Solid Organ and Hematopoietic Cell 
Transplant Recipients 

Humans Infected with Borrelia miyamotoi

Azole Resistance in Aspergillus fumigatus, the Netherlands

Plasmodium knowlesi Malaria in Humans and Macaques, 
Thailand

Outpatient Clostridium diffi cile Infection, Baltimore, Maryland, 
and New Haven, Connecticut

Unexpected Rift Valley Fever Outbreak, Northern Mauritania

Seroconversion to Pandemic (H1N1) 2009 Virus

Pandemic (H1N1) 2009 and Encephalitis in Adults

Timeliness of Surveillance for Escherichia coli O104:H4 During 
Outbreak in Germany, 2011

Novel Arenavirus, Zambia

Household Transmission of Pandemic (H1N1) 2009 Virus, Taiwan

Group B Streptococcus and HIV Infection in Pregnant Women, 
Malawi

Isolation and Phylogenetic Grouping of Equine Encephalosis 
Virus, Israel

Complete list of articles in the October issue at
http://www.cdc.gov/eid/upcoming.htm

Upcoming Infectious
Disease Activities

September 17–20, 2011
51st Interscience Conference 
on Antimicrobial Agents and 
Chemotherapy (ICAAC)
McCormick Place Chicago
Chicago, IL, USA
http://www.icaac.org

September 19–22, 2011
VIIth Meeting of the International 
Leptospirosis Society
Universidad Autonoma de Yucatan 
Auditorium
Merida, Yucatan, Mexico
http://www.fmvz.unam.mx
/leptospirosis.html

October 3–5, 2011
1st Global Forum on Bacterial 
Infections: Balancing Treatment Access 
and Antibiotic Resistance
India Habitat Centre
New Delhi, India
http://www.globalbacteria.org/home

October 12–15, 2011
The Denver TB Course
Denver, CO, USA
http://www.njhealth.org/TBCourse

October 20–23, 2011
49th Annual Meeting of the Infectious 
Diseases Society of America
Boston, MA, USA
http://www.idsociety.org/idsa2011.htm

November 6–8, 2011
2011 European Scientifi c Conference 
on Applied infectious Diseases 
Epidemiology (ESCAIDE) 
Stockholm, Sweden
http://www.escaide.eu, or email 
escaide.conference@ecdc.europa.eu

Announcements
To submit an announcement, send an email message to 
EIDEditor (eideditor@cdc.gov). Include the date of the 
event, the location, the sponsoring organization(s), and 
a website that readers may visit or a telephone number 
or email address that readers may contact for more in-
formation.

Announcements may be posted on the journal Web 
page only, depending on the event date.
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Earning CME Credit
To obtain credit, you should fi rst read the journal article. After reading the article, you should be able to answer the 

following, related, multiple-choice questions. To complete the questions (with a minimum 70% passing score) and earn 
continuing medical education (CME) credit, please go to www.medscape.org/journal/eid. Credit cannot be obtained 
for tests completed on paper, although you may use the worksheet below to keep a record of your answers. You must 
be a registered user on Medscape.org. If you are not registered on Medscape.org, please click on the New Users: Free 
Registration link on the left hand side of the website to register. Only one answer is correct for each question. Once you 
successfully answer all post-test questions you will be able to view and/or print your certifi cate. For questions regarding 
the content of this activity, contact the accredited provider, CME@medscape.net. For technical assistance, contact CME@
webmd.net. American Medical Association’s Physician’s Recognition Award (AMA PRA) credits are accepted in the US as 
evidence of participation in CME activities. For further information on this award, please refer to http://www.ama-assn.org/
ama/pub/category/2922.html. The AMA has determined that physicians not licensed in the US who participate in this CME 
activity are eligible for AMA PRA Category 1 Credits™. Through agreements that the AMA has made with agencies in some 
countries, AMA PRA credit may be acceptable as evidence of participation in CME activities. If you are not licensed in the 
US, please complete the questions online, print the certifi cate and present it to your national medical association for review.

Article Title
Inpatient Capacity at Children’s Hospitals during 
Pandemic (H1N1) 2009 Outbreak, United States

CME Questions

Activity Evaluation

1. You sit on a planning commission for children's healthcare 
in your region, and the commission is reviewing health 
system performance during the 2009 H1N1 infl uenza 
pandemic. Overall, how did this pandemic compare with prior 
infl uenza pandemics among children in the United States?

A. H1N1 had a lower attack rate and a lower case-
hospitalization rate 

B. H1N1 had a lower attack rate but a higher case-
hospitalization rate 

C. H1N1 had a higher attack rate but a lower case-
hospitalization rate 

D. H1N1 had a higher attack rate and a higher case-
hospitalization rate 

2. On the basis of the current study, what can you tell the 
commission in regard to the inpatient occupancy rate 
among children's hospitals during the 2009 H1N1 infl uenza 
pandemic?

A. It never exceeded 85%
B. It was lower than that of the 2008-2009 infl uenza season
C. It surged higher compared with occupancy rates 

immediately before and after the pandemic
D. It could have accommodated 50% more admissions before 

going over 100% of capacity

3. What should your commission consider in regard to the 
virulence of infl uenza and hospital occupancy?

A. The 2009 H1N1 infl uenza pandemic affected inpatient 
occupancy more than emergency department capacity

B. The 2009 H1N1 infl uenza pandemic affected inpatient 
occupancy and emergency department capacity equally

C. The emergency department-to-hospital admission rate for 
infl uenza-related illness patients was slightly more than 
5% in 2009

D. Higher acuity of infl uenza cases will probably have little 
effect on hospital occupancy rates

4. Approximately how many additional admissions per 
10 hospital beds would have raised the overall hospital 
occupancy to 100% during the 2009 H1N1 infl uenza 
pandemic?

A. 1
B. 4
C. 7
D. 9

1. The activity supported the learning objectives. 
Strongly Disagree Strongly Agree 

1 2 3 4 5
2. The material was organized clearly for learning to occur.

Strongly Disagree Strongly Agree
1 2 3 4 5

3. The content learned from this activity will impact my practice.
Strongly Disagree Strongly Agree

1 2 3 4 5
4. The activity was presented objectively and free of commercial bias.

Strongly Disagree Strongly Agree
1 2 3 4 5
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continuing medical education (CME) credit, please go to www.medscape.org/journal/eid. Credit cannot be obtained 
for tests completed on paper, although you may use the worksheet below to keep a record of your answers. You must 
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Article Title
Mycobacterium chelonae-abscessus Complex 

Associated with Sinopulmonary Disease, Northeastern USA

CME Questions

Activity Evaluation

1. Which of the following statements regarding the 
members of the Mycobacterium chelonae-abscessus 
complex is most accurate?

A.  There are 22 known members of the M. chelonae-
abscessus complex

B.  These mycobacteria can promote skin infections, 
pneumonia, and abscesses

C.  Infections occur only among immunocompromised 
hosts

D.  There are clear taxonomical relationships between 
members of the M. chelonae-abscessus complex

2. "Mycobacterium franklinii" shared which of the 
following gene sequences with M. chelonae in the 
current study?

A.  rpoB
B.  sodA
C.  hsp65
D.  16S rRNA

3. What was the most common source of "M. franklinii" 
in the current study?

A.  Skin
B.  Liver lesion
C.  Central line
D.  Respiratory

4. Which of the following statements regarding the 
antimicrobial susceptibility of "M. franklinii" is most 
accurate?

A.  "M. franklinii" has the same susceptibility profi le 
as other members of the M. chelonae-abscessus 
complex

B.  "M. franklinii " is more likely to be susceptible to 
minocycline compared with other members of the 
M. chelonae-abscessus complex

C.  "M. franklinii " is more likely to be susceptible to 
cefoxitin compared with other members of the M. 
chelonae-abscessus complex 

D.  "M. franklinii " is more likely to be resistant to 
cefoxitin compared with other members of the M. 
chelonae-abscessus complex

1. The activity supported the learning objectives. 
Strongly Disagree Strongly Agree 

1 2 3 4 5
2. The material was organized clearly for learning to occur.

Strongly Disagree Strongly Agree
1 2 3 4 5

3. The content learned from this activity will impact my practice.
Strongly Disagree Strongly Agree

1 2 3 4 5
4. The activity was presented objectively and free of commercial bias.

Strongly Disagree Strongly Agree
1 2 3 4 5
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Instructions to Authors

Manuscript Submission. To submit a manuscript, access Manuscript Cen-
tral from the Emerging Infectious Diseases web page (www.cdc.gov/eid). Include a 
cover letter indicating the proposed category of the article (e.g., Research, Dispatch), 
verifying the word and reference counts, and confi rming that the fi nal manuscript 
has been seen and approved by all authors. Complete provided Authors Checklist. 

Manuscript Preparation. For word processing, use MS Word. List the fol-
lowing information in this order: title page, article summary line, keywords, abstract, 
text, acknowledgments, biographical sketch, references, tables, and fi gure legends. 
Appendix materials and fi gures should be in separate fi les. 

Title Page. Give complete information about each author (i.e., full name, gradu-
ate degree(s), affi liation, and the name of the institution in which the work was done). 
Clearly identify the corresponding author and provide that author’s mailing address 
(include phone number, fax number, and email address). Include separate word 
counts for abstract and text. 

Keywords. Use terms as listed in the National Library of Medicine Medical 
Subject Headings index (www.ncbi.nlm.nih.gov/mesh).

Text. Double-space everything, including the title page, abstract, references, 
tables, and fi gure legends. Indent paragraphs; leave no extra space between para-
graphs. After a period, leave only one space before beginning the next sentence. Use 
12-point Times New Roman font and format with ragged right margins (left align). 
Italicize (rather than underline) scientifi c names when needed. 

Biographical Sketch. Include a short biographical sketch of the fi rst author—
both authors if only two. Include affi liations and the author’s primary research in-
terests. 

References. Follow Uniform Requirements (www.icmje.org/index.html). Do 
not use endnotes for references. Place reference numbers in parentheses, not su-
perscripts. Number citations in order of appearance (including in text, fi gures, and 
tables). Cite personal communications, unpublished data, and manuscripts in prepa-
ration or submitted for publication in parentheses in text. Consult List of Journals In-
dexed in Index Medicus for accepted journal abbreviations; if a journal is not listed, 
spell out the journal title. List the fi rst six authors followed by “et al.” Do not cite 
references in the abstract.

Tables. Provide tables within the manuscript fi le, not as separate fi les. Use the 
MS Word table tool, no columns, tabs, spaces, or other programs. Footnote any use 
of boldface. Tables should be no wider than 17 cm. Condense or divide larger tables. 
Extensive tables may be made available online only.  

Figures. Submit fi gures as separate fi les, in the native format when possible 
(e.g., Microsoft Excel, PowerPoint). Photographs should be submitted as high-reso-
lution (600 dpi) .jpg or .tif fi les. Other fi le formats may be acceptable; contact fue7@
cdc.gov for guidance. Figures should not be embedded in the manuscript fi le. Use 
color only as needed. Use Arial font for fi gure lettering. Figures, symbols, lettering, 
and numbering should be clear and large enough to remain legible when reduced to 
print size. Large fi gures may be made available online only. Place fi gure keys within 
the fi gure; fi gure legends should be provided at the end of the manuscript fi le.

Videos. Submit as AVI, MOV, MPG, MPEG, or WMV. Videos should not ex-
ceed 5 minutes and should include an audio description and complete captioning. If 
audio is not available, provide a description of the action in the video as a separate 
Word fi le. Published or copyrighted material (e.g., music) is discouraged and must 
be accompanied by written release. If video is part of a manuscript, fi les must be up-
loaded with manuscript submission. When uploading, choose “Video” fi le. Include a 
brief video legend in the manuscript fi le.

Types of Articles
Perspectives. Articles should not exceed 3,500 words and 40 references. Use of 

subheadings in the main body of the text is recommended. Photographs and illustra-
tions are encouraged. Provide a short abstract (150 words), 1-sentence summary, 
and biographical sketch. Articles should provide insightful analysis and commentary 
about new and reemerging infectious diseases and related issues. Perspectives may 
address factors known to infl uence the emergence of diseases, including microbial 
adaptation and change, human demographics and behavior, technology and industry, 
economic development and land use, international travel and commerce, and the 
breakdown of public health measures.  

Synopses. Articles should not exceed 3,500 words and 40 references. Use of 
subheadings in the main body of the text is recommended. Photographs and illustra-
tions are encouraged. Provide a short abstract (150 words), 1-sentence summary, and 
biographical sketch. This section comprises concise reviews of infectious diseases or 
closely related topics. Preference is given to reviews of new and emerging diseases; 
however, timely updates of other diseases or topics are also welcome.  

Research. Articles should not exceed 3,500 words and 40 references. Use of sub-
headings in the main body of the text is recommended. Photographs and illustrations 
are encouraged. Provide a short abstract (150 words), 1-sentence summary, and bio-
graphical sketch. Report laboratory and epidemiologic results within a public health 
perspective. Explain the value of the research in public health terms and place the 
fi ndings in a larger perspective (i.e., “Here is what we found, and here is what the 
fi ndings mean”).

Policy and Historical Reviews. Articles should not exceed 3,500 words and 
40 references. Use of subheadings in the main body of the text is recommended. 
Photographs and illustrations are encouraged. Provide a short abstract (150 words), 
1-sentence summary, and biographical sketch. Articles in this section include public 
health policy or historical reports that are based on research and analysis of emerg-
ing disease issues.

Dispatches. Articles should be no more than 1,200 words and need not be divided 
into sections. If subheadings are used, they should be general, e.g., “The Study” and 
“Conclusions.” Provide a brief abstract (50 words); references (not to exceed 15); 
fi gures or illustrations (not to exceed 2); tables (not to exceed 2); and biographical 
sketch. Dispatches are updates on infectious disease trends and research that include 
descriptions of new methods for detecting, characterizing, or subtyping new or re-
emerging pathogens. Developments in antimicrobial drugs, vaccines, or infectious 
disease prevention or elimination programs are appropriate. Case reports are also 
welcome.

Photo Quiz. The photo quiz (1,200 words) highlights a person who made no-
table contributions to public health and medicine. Provide a photo of the subject, a 
brief clue to the person’s identity, and fi ve possible answers, followed by an essay 
describing the person’s life and his or her signifi cance to public health, science, and 
infectious disease. 

Commentaries. Thoughtful discussions (500–1,000 words) of current topics. 
Commentaries may contain references but no abstract, fi gures, or tables. Include 
biographical sketch.

Another Dimension. Thoughtful essays, short stories, or poems on philosophical 
issues related to science, medical practice, and human health. Topics may include 
science and the human condition, the unanticipated side of epidemic investigations, 
or how people perceive and cope with infection and illness. This section is intended 
to evoke compassion for human suffering and to expand the science reader’s literary 
scope. Manuscripts are selected for publication as much for their content (the experi-
ences they describe) as for their literary merit. Include biographical sketch.

Letters. Letters commenting on recent articles as well as letters reporting cases, 
outbreaks, or original research, are welcome. Letters commenting on articles should 
contain no more than 300 words and 5 references; they are more likely to be published 
if submitted within 4 weeks of the original article’s publication. Letters reporting cases, 
outbreaks, or original research should contain no more than 800 words and 10 refer-
ences. They may have 1 fi gure or table and should not be divided into sections. No 
biographical sketch is needed.

Books, Other Media. Reviews (250–500 words) of new books or other media on 
emerging disease issues are welcome. Title, author(s), publisher, number of pages, 
and other pertinent details should be included.

Conference Summaries. Summaries of emerging infectious disease confer-
ence activities are published online only and should contain 500–1,000 words. They 
should focus on content rather than process and may provide illustrations, references, 
and links to full reports of conference activities.

Online Reports. Reports on consensus group meetings, workshops, and other ac-
tivities in which suggestions for diagnostic, treatment, or reporting methods related to 
infectious disease topics are formulated may be published online only. These should 
not exceed 3,500 words and should be authored by the group. We do not publish of-
fi cial guidelines or policy recommendations.

Announcements. We welcome brief announcements of timely events of interest 
to our readers. Announcements may be posted online only, depending on the event 
date. Email to eideditor@cdc.gov.
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